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<SPECTRANAL 


This ‘element. excitation, ‘using a submerged « 
apparatus, now enables | rapid positive qualitative ee to bead — “ 


means of an inexpensive visual meinen methed. — 


FEATURES 


DETECTS 33 ELEMENTS 


q 
“Lithium: 


RAPID ANALYSIS 


Only a few minutes ore required for detection of the the above ele- 


7; ments in either simple or complex mixtures. 


| MACRO or MICROANALYSIS. 


Requires only a few w milligrams of sample for the complete analysis. 


HIGH SENSITIVITY 


eS _ The average limit of detection for the above elements is 0.7 r mg. \g./ml. 
_ However, some elements may be detected i in concentrations as 


low as 0. 005 mg./ml. 


POSITIVE ANALYSIS 


Absolute “identity of t the elements without the interferences” 
frequently present in time methods. 


Topp ‘SPECTRANAL 2 
SAMPLE NOT DESTROYED» ; 4 standerd high quality Bunsen type prism spectroscope of 

% modi’ ‘ed design mounted on a sturdy base which houses the 
Sample is 100° recovered after analysis. “contro! cr ad safety d devices. The spectroscope is also provided } 
; with ua incandescent lamp of variable intensity for iNeomni- 


VISUAL ANALYSIS nating the spectroscope scale. vertical support rod or the 
other 


Eliminates need for expensive photographic a and ° - collimator tube is provided with an adjustable clar » for ; 


upperting the SPECTRANAL excitation chamber in snt of 
the spectroscope slit. The Pyrex brand glass water-cooled 


accessories required for spectrographic methods. 


NEW PRINCIPLE OF OPERATION — excitation chamber has a fixed lower platinum electrode 


and a 4” adjustable upper platinum electrode attached to a 
few milligrams the sample to be ‘analyzed are dissolved and heavy non-reactive metal support rod with an insulated 
placed in the SPECTRANAL condenser excitation chamber which handle. This chamber is also provided with a a single- wall 


two submerged vertical platinum electrodes. _ By means of a predeter- window 2” diam. for maximum light transmission, a funnel 
shaped top arm for introducing analytical sample into 

chamber, a three- -way stopcock at bottom for removing 

sample after analysis and for water flushing the chamber 


mined fixed voltage and amperage, t the upper platinum electrode 

submerged in the solution, produces an ‘unusual continuous glow on its 

urface which is characteristic of the elements present in the solution. 

This selected current. excites” the elements present to produce only their The to 
characteristic persistent lines. The elements are then readily identified “has 6 feet of rubber coated cord with plug, and is for use 

by referring | toa specially prepared table of their selected persistent on either 110 volts a. c. or d. c. Over-all height 18". . Oper- 


7 lines. After analysis, the sample solution is completely recovered. ‘ating instructions included. Complete..........+++! 


= NOW for free literature on the TODD “ “SPECTRANAL” 
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Ex osure Test Site Program 


= 


LION dollars is a -ginnings the Society, through “the: ac- anised corru- 
conse rvative estimi ite of the loss _ tivities of seven of its committees, now gate 1 sheets “ah of 

year due to the corrosion of metals. has more than 25,000 test sp specimens on ‘sine coatings; (: 2) metallic-coated hard-— 
The ‘effects of atmospheric deteriora- exposure at 18 outdoor test sites ware, structural shapes, tubular goods, 
tion on plastics, rubbe textiles, wood, expects the number specimens to coated” with “eight commercial 

and other engineering m: aterials would double within the ne ext. few years coatings (Fi ig. (3) wire and wire 
more than double this figure. brief account of this work follows, produets, as unf ibricated wire, 

American Society for Testing” reference to some major con- wire, wire stran farm- field 
Materials has long recognized the tre- tril putions to engineering knowle fence and chain-link fence exposed at. 
-mendous economic significance of these that have resulted! and mention of eleven test sites from the Atlantic 

a lems, and has been one of the plans for future work. ee the ‘Pacific (Fi ig. 2). . While the wire 
foremost to knowledge in Committee A-5, organized in 1906 tests are designed prim: narily for evalua-_ 
these fields by conducting authoritative 
impartial atmospheric. and ‘other 


to study the corrosion of iron and steel, tion of of zine coatings: of varying w weights 
exposure tests that hi provided 


with ‘Teliable data for design 


has the longest record of ey ‘Xposure processes of applic ation on wires 
testing in the Society. In addition to — of varying size, they also include com- 
the early galvanized wire tests above parisons with copper r-covered Wire, lead- 


the 
mentioned , it rated with Com- coated wire, and uncoated corrosion- 
of ‘all kinds, This ie, afte mittee D-1l on tests of painted steel resistant steel wire. Figure 3_ illus- 


from these tests. All three of these 
series of tests are continuing and he 
ied invaluable data on correlation 


briefly reviewing the Society’s accom- tence panels in Atlantic City about 1910, strates the type of data being obtained 


‘plishments in a period of some forty and has also done much work on im- 

years, presents plans for placing AST M __ mersion tests in various types of water. 

Exposure Testing on a firm, long- time It established its first atmospheric ex- 

basis, to assure a continued flow of posure racks on three test sites acquired of we ‘ight of zine coating and expected 

authentic data on deterioration charac- in 1916, for the purpose « of determining: service life that | have _enabled _this 

(| teristics of a wide variety of materi: ils, effect of steel composition | on corrosion “committee to write a number of authori- 

resistance, and it was on the strength tative specifications for zine-coated 

of these tests that the committee over products. 


Tanging from the va arious: fe ‘rrous and 


non-fer rous metals the ir alloys 
~ through paints, ceramies, rubber, ad- — twenty y ye ars ago established the co copper | 
requirements of copper-bearing — steel 


hesives, plasties textiles, wood, 
“composite” cons invites: for ¢ effective resist: ance atmospheric 
the financial as well as technical support corrosion. Some of these tests in the 
of the membership and of industry. mildly” COrTo: ‘ive An- 


sare still uing after 35 years 
_napolis are still continuing 35 now collecting material for an 


5 
Atmospheric Exposure | Tests exposure, program fora 15-40 90-year 


The Society work on atmosphe ric The pros and cons of the sulfuric exposure test of corrosion -resisting steels 


ommittee A-10, organized i 1929, 
has give n considerable atte oo to the 


ew cap). 


varking. tests s dates back more | th: an 40 id test as a ric which will be initiated as soon as the 
years to the formation of the committees corrosion resista 4° ry ASTM test sites are available. 
designated as Committee D-L metals were settled by the committee committee sma sriodi 
a on Paint Vi amish, Lacquer, and Re- tests conducted around the year te p tc 
lated roduets and Committee A-5 1930 which proved that this test “aid inspec resisting. 
yu on Corrosion of. Tron and Steel. possess consis stent re peatability ( 
much 1906 the first-ns amed “committee st: did it show correl: ition, with set rvice ous stroyers, and are 
‘the sults. tectur: al structures i in New York, is Be 
now tests of paints on Philadelphia, Pa., and Atlantic City, 
Pennsylvania Railroad Bridge at Havre There followed in the late 20's and Ph 
priced de ( Grace, st iortly the reafter ‘te early 30" s exte pnsive ¢ testing of: 
second committee ran exposure te Co ommittee organizer d in 1922, 
re glad Pittsburgh twe Ive samples done much on laboratory testing 
galvanized wire with diffe re nt. we ights its many relation to long-time e tests on 
sory ommittee on Orroslo cee igs, 
nation Since these early. be- Am. Soc. Testing Mats., Vol. 47, p. 211 (1947) “non-fe ‘rrous me tals and alloy: partie- 
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with respect to the “salt spray 
test. In 1931 it initiated a long-time 

series of atmospheric exposure tests of 
‘representative non-ferrous metals and 


7 alloys fa ig. 4) at nine wide ly separated 


the tests are still continuing. 
obtained on the effect of electrolytic 

couple action | under different conditions 
on the corrosion of ferrous and non-— 
ferrous metals in various combinations | 


= 


ad 


(Fig. 4). Galvanic ¢ ouples of aluminum, 
copper, mild steel, tin, zine, nickel, and 
were exposed in 1931 couples 
these metals with corrosion resisting 
steels in and steel couples in 1941. © 
These extensive tests have recently bee 
supple mented by a third series of couples 
involving the newer aluminum cand 
magnesium alloys, 
calibration of atmospheres at var arious: ric exposure te ests” be peing Plans have been made for extensive 
ations by weight- loss tests: on zine | planned. tests of five types of chromate 
steel specimens and—jointly B-7, organized i in 1928, has treatments for various metallic finishes. 
Committee _B-7—atmo pherie xposure eve loped seve ral tests for anodic. ‘ommittee D- organized in 1902, 
of various aluminum and magnesium on aluminum. It has established by service tests 
alloys. cently, in cooperation with C ‘ommittee with paint on steel the now generally 
Committee BG was organized in 193 0 3, developed an important progr: am pted principles of primer p: paint | 
from a group: that had earlier been for long-term atmospheric exposure formulation. The record of the Havre 
working as subcommittee of | Com- testing of cast and w vrought | aluminum de ( 4race tests previously mentioned is 
mittee B-2. In 1929 it began exposure and magnesium alloys and will use the ‘still, worthy of study by anyone 
tests of zinc-base and aluminum-base new test site facilities of the Society. terested in large-scale service tests. 
die-casting alloys that were extensively Committee organized 1941, recent years this committee has ex- 
supplemented i in later years and are still already extensively studied posed panels in various localities to 
under way. Tests_ ‘of upwards of rosion _resistanc eof -various electro-_ study the effects of ‘special surface treat- 
35,000 specimens of 21 different alloys deposited metallic coatings, » including — ments of steel on paint service and to. 
enabled the committee to estab- lead” coatings’ steel and copper- correlate the results of accelerated 
lish satis factory speci ifies ations for the nickel- chromium coatings on high- car-— laboratory tests with outdoor exposure. 
oy of these alloys. and to correlate. bon ‘steel which have enabled the com- E xposure tests of white paints, anti-_ 
—accele rated laboratory test procedures mittee to write important specifications fouling paints, and varnishes have 
4 with long- time ime exposure t tests. New for se several sue h coatings. made 
The committee has on exposure a 
——— number of wooden specimens (Fig. 5 
for evaluating dirt retenti ion properties 
i is presently considering a program 
to establish geographic or weather zones” 
_ of behavior of metal protective paints. 
Other Committees” s now becoming in- 
terested in exposure iting to deter- 
mine deterioration characteristics of 
materials are ¢ ‘ommittees 19 on 
Industri: al Water, C-19 on Structural 
Sandwich C onstructions, D-7 on Wood, 
D-14 on Adhesives, and D-20 on Plas 
ties. 7 seve ‘ral are now working on test 
programs. 


Administration 


The administration of these ere 
of exposure tests has an in- 
creasingly difficult proble m. Nearly all 
of the tests so far, a is will be. evident 
from the foregoing present: tion, are in 
the field of metals (that is, corrosion), 
involving a half-dozen commikbees who 
first wer ‘re reasonably well able te 
coordinate the ‘ir work through inter 
loe king me mibe ‘rship and direct 


Metallic Coated of Committee A-5 at Key West, Fla. 
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Pittsburgh Groups State College (-- a=), 02. per. 8q. ft. of surface. 


128 176 026 028 


Perceatage of Area Covered with Rust 


© = 
30 65 70 75 80 85 90 95 100 10 
Average Time me for Somples o of any Group to Rust. to the ‘Extent 


on spe ecific projects freedom as possible from later encroac th- Council of ¢ ‘anada, of site Ww here 
mutual interest. But, as time went on, 

four of these committees had 


9 Fig. 3.—Data Showing Progressive Development of Rust on Zinc-Coated Unfabricated Wire of Various Coating- ‘aes 


ment. With the selection of the test extreme low temperatures prevail is & 
_ sites described below, the Board of Diree- ‘most interesting one and completes 


tors has given’ to the Advisory Com- the wide range of atmospheric -condi- 


jointly, but some exclusively by one mittee on Corrosion responsibility forthe tions available for ASTM 
‘committee, having different tenures of acquisition and maintenance of ASTM testing, © 


omate and conditions of use, exposure test sites and 
sishes overlapping considerably in kind of pre- all matters having to do with the use Of In AL ATMOSPHERE 

1009. 1 , 

1902, vailing atmospheric conditions. Ef- the te test sites. = ork City, N. ¥ 
| tests. ficient servicing of so many scattered have been made with the Port of New 
erally ites was next to impossible through York Authority for the use of an area of 
erally ff sites was next to i poss nil Seven New Test Sites. Selected bout 20,000 sq. ft. on the roof of the 16- 
paint our voluntary committee organization. abou 8q. on the roof of the 
Havre About ten years ago it became clear The Advisory Committee on Authority 
is that tighter coordination was essential, selected seven test sites anc ifteenth St. in New York City. The 

an the Social 1942 ed the representative of arious of atmosphere is typically industrial and simi- 

ne in- and the Society in organizec iv of various ypes- lar to those of Pittsburgh and Altoona 
tests. Advisory Committee on Corrosion, atmosphere, large ‘enough to prov ide. where exposure tests. have been conducted 
aS eX- primarily to coordinate all corrosion _for all seeable future needs, and of long —_— jin the past. Five 57}-ft. pipe frames” 
ies to researches by metals committees of the tenure of occupancy so far as such can _ have already been installed on the Port | 
Society and to consider simplification be assured in advance. These are Authority roof (Fig. 7) and some tests are 
ind to of the exposure test site situation briefly described below and are spotted 

erated ‘The committee consists of “members- on the accompanying map, which also 
yosure. g ate large’ ’ appointed by the Board of shows other test sites that are now in ey 
_ Directors and, initially, two representa- use but will probably be discontinued Columbus, Ohio.—Arrange me nts have 
e been tives from those ‘technical committee when tests there are completed. It will completed with Battelle Memoris 
ha — engaged in corrosion studies. — Nowthat be seen that an important addition to Institute for the use of a penthouse s section 
on the roof of a five-story Institute build-— 
‘ure a committees in the field of nonmet: ls the classes of sites already in operation ‘g: 
the Canal Z ing in Columbus The area presently 
‘ig. 5) are seriously planning atmospheric ex- _ are those in the Canal Zone where both __gyailable is about 11,000 eq. ft.; other roof 
perties posure tests, for whic h test sites under and tropical atmospheres available at the Institute if 

‘ogram the control of the Societ y will be well exist. The possibility also of use, - ‘d later. There are a number of rail- 
, zones i Suited, representation on the Advisory cooperation with the N: ations al Rese arch road shops approxim: ately two miles soutb- 


ints. = | Committee is being extended to include — 
ng ine other than metals committees 
deter- ‘The ! Advisory Committee’s study of 
ics of the ex sure test ‘site proble was 
19 on ; taker n up actively at the end of the w ar. 
vetural Tt he as s now become clear that far 
W ood “many test sites are being ope rated 
Pl: that a much smaller numaber could 
on — 4 be selected th: at would represent collee- 


ogra 
an 


tively all of the types of atmosphere 

| ‘in which exposure tests are now being 
“made, Thsts ances deve loped | where. a 4 
= site had become too small with no | : 


room for expansion; other sites had 


arly all be abandoned because of industrial 
evident ¢croachment (Fig. 6); and still other sites 


are in ave had tobe abandoned and tests inter- 

rosion), beca ause the space has had to be 

es  Teclaimed by the owner. Accordingly 

able Advisory Committee has paid 

inter ar: ittention tolongand se curetenure 

direct of occupancy adequi ite size, and as much Fig. 4. Galvanic Couples Tensile Specimens of Metals and All 
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POINT REYES, CALIF. 


Santa Calif. 


SITES. ‘established under new pi program 


« Other sites now in use 


the prevailing winds are fror 
his direction. «iB: attelle tests indicate that — 
this is a typical atmosphere intermediate 


between industrial and rural. 


‘ 


Rer TMOSPHERE 


State ( ‘allege, Pa. —The long-established | 
test site at Pennsylvania State ‘olle ge, 
first used by Society in 


made to the area present]? bei we 
used, giving a total of about 40, 000 s sq. 
Many tests are now under way — 


‘ 


Three have been chosen, with se: 


eoast : atmos ep! the n major 
bodies of | water surrounding Continental 
Atlantic Coast: Kure Booch, N. 
This site is adjace nt to the well-known te st 
facilities operated by T he Intern: tional 
Nickel Co. at Kure Beach, N. C., and is 
made av: ails able by agree ment that 
company. At least an acre is available 
and some tests have been started. 
Gulf Coast: Port Aransas, Tex.—Ar-— 


-rangements hi ave been completed with 
- University of Texas for a site of about an — 


acre on the Gulf of Mexico at Port . 
sas, Texas, on land adjoining the labora- 
— tories of The Ins stitute of 3 Marine Science of 
the Univers sity. The occurrence of pe 
odie high storm tides in this area will neces- 


siti ite the use of piling © to rn our test 


Kone. 


| 
« Station, 


\ 


ARANSAS, 


'thaca, N.Y. Bridgeport, 


STATE 
GOILEGE, PA. 
*Altoono, , 
Pe. 


OHIO Aanopolis, Md 


Sites That Had To Be Discontinued bs 
Ft. Sheridan, til La Jolla, Calif. 


Rochester, N Y. > Phoenix, Ariz. 


rangements hav ve been completed with ; 

~ American Telephone and Telegraph Co. 
for the use of approximately one acre of 
and on their property at Point Reyes, — 
Calif., about 30 miles north of San Fran- 


Wa 


rrangements have ave » been 


= ted with the Panama Canal Zone 
authorities for the use of space at 
veral locations in the Can: il Zone, in- 
eluding Gatun, Miraflores, and Cris stobal, 
A severe ral atmosphe re exists on 
Barro Colorado Is sland in Gatun Lake, 
7 ind negotiations are under way with the 
~ Smithsonian Institution for suitable space 
ina section of the island occupied by the 
~ Can al Zone > Biological al Area. 
The Ac dvisory Committee on Corrosion 
the National tesearch Council of. 
Canada have agreed to the reciprocal ue 
of test sites under their respective jurisdic-— 
tions The Canadian Council is esti iblish- 
ing sites at Halifax (sea coast), Ottawa 
(rural), (it ndustri al), ‘and 
s also” being given 
“to thee estab lishme nt of sites on Vancouver 
7 vs sland and at Baker rs Lake in the Far 
North. The A.C.C. has been advised that 


space could be made available at any of 
these sites, 


ASTM BULLETIN 


-CaNnapian Test SITES 


Pittsburgh (Brunot Island), Pa. 


This 
sites with all test facilities—test racks, 


os West, Fla 


The Socie long-range 


3 program 

on exposure tests includes the establish-_ 
ment of several —underwa ater sites. 
ntative arrangements have been 
made for the use of a part the 


seawater basin “used by The Tnter 


“nations il Nieke Co. at W 


Other sites may be considered at some : 
future time, but it is be lieved that those 


now ‘selected will adeq ‘quately meet e 


Socie ty long-time re quireme mts for 


atmospheric exposure te testing. 


Financial — Needed 


— rosion has es stimated that the cost of 
acquiring, m: aintaining, and supervising 
the AST M E xposure, Test Sites for the 
first ten years will be at least $100,000. 
includes cost equipping the 


specimen frames, and various special 
items— enclosing the where necessary, 
and prov iding a q ualified engineer from — 
Society ati rs staff to give the 
necessary technical supervision ¢ and to 
service the sites and test specimen’ 
under the ge sneral guidar ance of the. 
Adv risory. Committee and the various 
technical committees: sponsoring the 


ex xposure tests. C entralization: of this 


r service is essential to the ‘ficient 


— 


Cooperation with Canado has been arranged i 
| 
| 
| 
ae 
| 
| 
| 
| 
} 
| 
Pacific Coast: Point Reyes, Calif.—Ar- 
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7 Fig. 5.—Committee D- “1 Wooden Panels Exposed for Evaluation of Copper a Iron Stain 


Union 1 Carbide and C ‘arbon C ‘orp. 
United States Steel Corp. — 
Vanadium Corporation of Ame rica rica 
Ww estinghouse Electric Corp. 
Youngstown Sheet and Tube Co. | 


ia Contributions from these comp: anies 


of other ‘companies are considering 
an invitation to contribute. 
With” this very “substantial start, 
the appeal for financial support is 
now being extended to several hun-- 
dred companies including the mem- 
“bers of those ASTM committees 
interested in this type of testing, 
= find the results of atmospheric 
deterioration tests of materials of 


direct value. . However, a contribu- 


tion in support of this project from 
any member of the Society —whether 
-most welcome, and our _members 
are earnestly i invited to consider such 
drawn to the order of “ASTM Test 
Site Fund” and mailed to the E Execu- 


not inconsiderable expense invo 
tively. . The estimate of $100,000 does 
in any y phase of the test programs; nor 
Excellent progress has been ‘made in 
proached first because of their known 
‘Bell Telephone Laboratories, Inc. 
approached directly or not—will be 
International Nickel Co. contribution. Checks Should | 
“tive of the Society. 


relieve officers and members 
of burdensome det tail—including- the 
inv olved— 
which, with the rapid growth of the pro- 7 
gram, they could no longer handle effec- 
include cost of test 
__ expenses of f committee 1 members incurred 
of the tests, which will as heretofore 
met from general funds of the Society. 
raising the desired funds. “About $50,- 
000 has been pledged by the following 
nineteen companies, were ap- 
; interest in and support of ASTM ex- 
posure testing: 
Allegheny Ludlum Steel Corp. 
Bethle hem Steel Co., Inc. 
Crucible Steel Company of America 7 
Dow Chemical Co. 
_E.I. du Pont de and Co., Ine. 
General E lectric 
Gulf Research and Dev: elopme nt Co. 
Jones & Laughlin Steel Corp. 
andard Oil Development 


Site at Island), Pa., Nearly 
Surrounded by Piles of Cinders. 


ASTM BL 


7.—Installation « 


—Test 
October 1950 


ULLETI 


_ The great value to industry of the 


Society’s findings on the “properties of 
materials in resisting corrosion and 
other forms of deterioration has s long 
been recognized. The « cooperative 
ture of this work, with participation 
of both producer and consumer in- 
terests, as as the careful 
Py as engineering facts that can n be 
relied upon in design of structures and — 
equipment, and to the deve elopment of 
many authoritative specifications that 
are very generally used throughout 
industry. We are confident, therefore, 
that the Society’s enlarged program of 
exposure testing described in 
article will receive the full and whole- 
hearted support of our ASTM member- 
ship, and in confident anticipation of 
such support the Advisory Committee ; 
on Corrosion is proceeding with the 


on on Port of SS SS Building, 


New York City. 
— 


1 
» 
| 
| 
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Approves any New ”  Tentatives and 


Affect Alloys, | ~ement, 


Industrial W 


HE Administrative. 
‘Committee on held its usual the negative votes which are Steel Pi; peony 
meeting at ASTM Headquarters « on quoted verbatim; and advise what ates of Flange Quality— 


Low - and Intermediate - Tensile 
September 26. ‘Action was taken on action the committee has taken or pro- Strength (A285), 


ommendations submitted by many of Poses to take in order to reconcile Carbon-Manganese- ‘Silicon Steel 


the Society’s technical committees. A “negative: viewpoint. its meetings ‘Strength 


detailed list of all the revisions and new the Administrative Committee Steel Plates for Pressure V: 


additions appears in the accompany ing Standards» offers an ‘opportunity __ Temperature Service (A 300), 
table. These approvals will of course those who have negative to Chromium-Molybdenum. Steel Plates 
reflected in the 1950 Supplements to Sen nee 

anese- ee a 
Six Parts of the 1949 Book of ASTM for Boilers (A302). 
Standards or in the 1950 Chemical committee — 


_ Analysis of Metals, all of w hich : should _tive voters on committee recommenda- Also the Specifications for Open-Hearth 


available within a few months. tions have a right: to request such an Plates (A 129) and those for Chro- 


mium - Manganese - Silicon Alloy - Steel 
Generally the Administrativ e Com: open hearing atany time. Plates for Boilers (A 202) were revised and 


mittee on Standards meets but once a AD classification of actions which can reverted to tentative, taking out the gen- 
-year—about two months after the An- be taken by the Administrative Com- eral requirements which will be included 7 
nual Meeting. It meets more often if mittee for the Scciety can be sum-— ‘inthe new A20 document. 
there i is need for such ‘meeting. “marized as follows: of the above specifications, the 
(Many members may recall the speci ial fie r requireme nts of which are now pre- 


‘meeting of the Administrative C Acceptance as Tentative: sented in much more condensed form than 
sions of Standards the general requirements. These 


Meeting in New in —1945 when Acceptance of New ations were ap roved by the. 
travel restrictions permitted the Society Acceptance of Revisions of Tenta- Stand: ards Committee. 
hold only a General Business Session.) tives The Standards ‘ommittee also ap sf 
‘Howeve it can and does act on com- (ad): Acceptance of Revisions of Stand- proved a recommendation by Committee 
“mittee recommendations at any time ards that we being reverted to _A-1 which brings the Specifications for 
during the year by letter. (essentially Hes it-Treated Alloy-Steel Bars (A 286) up 
ance of a new replacing Tenta- _— to date with present commercial practice. 


e Administrative Committee ha: 
“an with concurrent withdraw wal There has also been some editorial 
y I of the § Standard) 


the standardization work of the Society; Withdrawals!) 


In compliance with many requests 

ceived to add grades of steel with lower : 

“mechanical requirements than in the pres- 


(2) to consider means of general policy = (a) Withdrawal of Tentatives 
concerning standardization activities, in- (b) Withdrawal of Standards 
cluding relationship with similar activi- (c) Withdrawal of Tentative Re- .& 


ent specifications for carbon steel bars sub- 
ties of other bodies; (3) to consider the visions 0 of f Standards ject to mechanical property requirements 


= lity of expansion of “Ferrous Metals A 306), ¢ 1 has revised the 
ion work into new fields; (4) to review ie old standard. Seer 
‘annually the progress in the Society ‘Steels * The Standards Committee also ap 
standardization work; and (5) to pass Committee A-1 on Steel has included all 
“upon proposed new standards, proposed of its boile er steel plate general require- 4-1 which will revise the Tentative Speci- 
ments in a new document (A 20). Its Sections for Hot-Rolled Alloy-Steel 
amendments of existing tentatives, or ‘format is identical with that of the A a. = 322) so that they will cover grades 
_ proposed amendments of existing stand- ‘specifications covering structural steel; 5160, 8615, 8660, and 9840. Again, re- 
_ ards offered between annual meetings of _the latter had been received by producers _ quirements for these grades were added to 
Society in accordance with and consumers glike with such enthusiasm the specification to satisfy many requests. 
visions of the Regulations Governing that Committee A-1 decided to revise the a To complete the series of specific ations 
Technical Committees. _ _ boiler steel plate spec ‘ifications | along the whic Committee A-1 has been writing | 
In carrying out its broad. functions "same lines. _ The specific ations whos se gen- - for the past four years to cover the field of 7 
z requirements have been taken out and steel bars for ASTM, a new Tentative | 
"recommendations the inter- included in the new A 20 are the following: Specification for Finished Alloy-Steel 
ested in improving the editorial prepa- "Specifications for: mo Bars was was approved. 


ration and presentation of. proposed Boiler and Firebox Steel for Locomotives Non-F Ferrous Metals. 


cifies 
methods of test and specifications, and Steel Plates Ligh 
has given considerable attention to the “Intermediate Tensile Range. (A 201). 


The Standards Committee approved a 
subject. Nic kel-Steel Plates for Boilers (A 203). 
Committee officers presenting recom-_ Molybdenum-Steel Plates for Boilers 


mendations t to the Administrative Com- High- Strength ( ‘arbon- Silicon Wrought, that the chemic al limits for cast- 


| 
y to the firt 
mittee indicate why the recommenda-— Steel Plates—Plates 6 in. and Under ing alloys be expressed only to the 


recommendation of ‘committee 
Light Metals and Alloys, Cast. 


tions are being ms ade give a complete Thickness (A (Continued om p. 
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Methods of Test for: 


N EW TENTATIVES 


Firebox Qualities (A 20 50 


Cold- Finished Alloy-Steel Bars (A 331 - 


7 Hydrated Lime for Grease Manufacture 


(C260-50T) 
Crushed Stone, Crushed Slag, and 
Treatment (D1139-50T) 
‘Substitute Ovean Water (D 11 50 T 


Chemical of Magnesium Sul- 


Analysis of Magnesium Chloride (Mg- 
Ch.6H;,O) (C245-50T) 


Oxychloride Cements (C 


‘Oxide for Use in Magnesium Oxychlo- 
ride Cements (C 247-50T) 
Slump for Field Consistency 
Magnesium Oxychloride Cements (C 
249 - 50 


tions with Gaging Solution for Prepa-_ 
ration of Specimens for Laboratory 
Tests (C251-50T) 

Determination of Linear Contraction of 
Magnesium Oxychloride | Cements (Cc 
(252-50 T) 
Determination of Linear Change of | 
sgnesium Oxychloride Cements (C 
253 — 50 T) 
Determination of Setting Time of Mag- 


Determination of the Consistency of — 
Magnesium Oxychloride Cements by 
Means of a Flow Table (C 255 - 50 T) 


hemical Analysis of Nickel-Copper 
Alloys (E 76-50T) REVISION OF STANDARD AND REVERSION: "Structural Clay Focing Tile (© 212- 212 


mical Analysis of Antimony Metal 
_ (E 86. 
Sampling Non-Ferrous Me ‘tals and 


Alloys in Cast Form for Determina- 
of ‘Chemical Cc (E 88 


tide Cement Compositions 
Id Determination of the ‘Specific 
_ Gravity of Gaging Solutions of Mag- 
-nesium ‘hloride and Magnesium 
hloride-Magnesium Sulfate for 
Magnesium Oxychloride Ce ement 
Compositions (C 250 — 50 
3 ransverse Strength of Magnesium Oxy- 
chloride Cement Compositions Using 
_ Simple Bar with Knife Edge or Two- 
Point Loading (C 256 50 T) 
‘Compre ssive Strength of Magnesium 
» 


Oxychloride Cement Compositions 
(C257-50T) 


i metric Chemical Method (D 1136 - 
50" T) 


Ne of Natural Gases and Related 
M: ass Spectrometer (D 1137 - 50 T) 


Actions ns by the ASTIM A Administrative Committee 4 | 


N88 -50T) _Molybdenum-Steel Plates for Boilers 
General Requirements for Delivery of a Amount of Material Finer than No. 200° _ and Other Pressure ‘Vessels a 204 = 
Rolled Steel Plates of Flange 


Quicklime for Calcium Manu- borne Sound Transmission Loss of 
(C258-560T) Building Floors and Walls (E 90 - 
— 


Air-Entraining Admixtures for Concrete Methods « of: Low and Intermediate Tensile Strength 


_, Chemical Analysis for Aluminum in 


Gravel tor Single Bituminous Burface 


7 a fate (Epsom Salts) ' Technical Grade , Photometric Methods for: 


Testing (MgO) for Magnes- 


Active Caleium Oxide in Once. Se tural Clay Load-Bearing Wall a 


Mixing Oxychloride Cement _Composi- 


Oxychloride Cements (C 254 


Methods of Test for: 


Analysis of Natural Gases by > the Volu-- Ae 3 
Chen eth "(430-49 T) (Spelter) (E 64 ~ 46 T) 


Types of Gaseous Mixtures by the 


Resistance to Plastic Flow of Fine; Nickel-Steel Plates for Boilers and Other 
-Aggre gate Bituminous Mixtures (D Pressure Vessels (A 203 49 T) 


‘Sieve for Soil (D 11 1140 - 50 50 T) > 
Recommended Practice for: Steel Plates for Boilers and Other 
The Laboratory Me of Air- Pressure Vessels (Plates 6 In. and 
easuremen Under in Thickness) (A 212-49T) | 
-Manganese-Vanadium Steel Plates for 
Boilers and Other Pressure \ vessels 


50T) 


- Carbon-Steel Plates of Flange and 
| Firebox ualities (Plates 2 in. and 
Under in Thickness) (A 285-49T) _ 
Heat-Treated Alloy-Steel Bars (A 286 - 


7) 
Chemical Ans alysis for Sulfur in Special | 


Base Die-C ‘asting Alloys (E 47 — 
| 


_Brasses and Bronzes (E 54-50 T) ‘ 
in Steels « 89° and Other Pressure Vessels (A 299 


Steel Plates for Pressure Vessels for Serv-— 
ice at Low Te "mperatures (A 300 - 
‘Chromium-Molybdenum Steel Plates 
_ for Boilers and Other Pressure Vessels 
(A301-49T) 

Manganese-Molybdenum Steel Plates” 
a Boilers and Other Pressure Vessels 
Steel Bars Subject to Mechani- 


Chemical Analysis of Le Tin, Anti- 
_ mony and Their | Alloys (E 87 — 50 T) 


TENTATIV E REv OF STANDARDS 
= 


Yoncrete Building Brick (C 55-37) 
Structural Clay Non-Load- ‘Bearing T T ‘ile ben 
(C 56-49) Hot-Rolled Alloy-Steel Bars (A 322 - 

Structural Clay FI Tile (C 57- - 49) 
Load- Be Aluminum-base Alloy Sand Castings 

ollow Non-Load- earing —Conerete Aluminum-Base Alloy Permanent. Mold 
Masonry Units (C 129 - 39) | ‘Castings (B108-50T) 
Solid Load-Bearing Concrete Masonry Aluminum and Aluminum-Alloy Sheet 


Portland Cement (C 150° — 49) 


_ AST M Thermometers (E 1- 50) 
Methods | of: Sand Castings, Die Castings, and 
Pe ‘rmanent Mold Castings (B 179- 
"Sampling and | Testing onerete |... 
Masonry Units (C 129 - 39) Strength Clay Sewer (C 
‘hemical “An: ilysis of Steel, Cast Iron, 18-44T) 
Open- He: Iron, and W rought [ron | Masonry Units 126 44 447) 
(E30-47) Air Entraiuing Portland | Cement (C 
-Extra-Strengt h Clay Pipe (C 200 - 44 T) 


_ Aluminum-Base Alloys in Ingot Form 


To TENTATIVE 


Open-Hearth Iron Plates of lange for Air Content of 
Portland Ce ‘ement Mortar (C 185 - 

Chromium-Manganese-Silicon (CMS) 49T) 

Alloy-Steel Plates for Boilers and nee Air- Entraining for 
Other Pressure Vessels (A 202 - 47) Gonerete (C233-49T) 
Drain Tih Tile (C 24) 00 Test for Specific Gravity of Soils (D 

Chemical Analysis of Aluminum and 
Alloys (E 34 49 T) 


Brinell H: rdness: of Metallic ate rials 


‘hemical ‘Ant aly of Pig Lead 37 for: 
45) ‘Chemical Analysis of. Copper- Nickel 
Chemie: “Analys sis of Lea ad- and Tin and ( Zinc “Alloys (E 


Solder Metal (E 46-49) 5-49 T 


¢c hemical Analysis of White Metal Bear- 
Photometric Methods 


Alloys (E 57-49) 

Chemical Analysis of Magnesium and 
Rev ISIONS OF Ts NTATIV _Magnesium-Base Alloys (E 61 - 46T) 
Chemical Analysis of Copper and Cop- 


Boil er and Firebox Steel for Locomotives Determination ‘of Iron Slab Zine 


Carbon-Silicon Steel Recommended Practice for: 


mediate ‘Tensile Ranges for Fusion- 

elded Boilers and Other Pressure ‘Photometric for Chemical 
Vessels (A 201 — 49 T) _ Analysis of Metals (E 60 - 46 7) 
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ond place should be ‘5’’ for technical rea- 
sons. Committee B-7 also proposed a re- 
vision of the Tentative Specifications for 
Aluminum-Base Alloy Pe ormane nt Mold 
Castings (B 108). Again, this re vision 
will result in express sion of chemical limits 
to the first decimal place unless ‘the second 
plac e figure i is a 

_ In order to make the Tentative Spec ie 
fieations for Aluminum and Aluminum- 7 
Alloy Sheet and Plate for Use in Pressure 
_ Vessels (B 178) acceptable to the ASME 
Boiler Code Committee, the ‘Standards 

Committee has approved the B-7 recom- 


mendation to add requirements for alloys” 
-MGI1I1A and GIA and also some data on 
such properties and characteristics as tem- 


Lime and Concrete: 


the 1950 Report of Committee B-7 were 
to Administrative Com- 
mittee approval. One of these re- 
visions (Table I) changed the zine limit for 
alloy ZG32a to “2.7-3.3 per vent.” The 


other revision in the table changes the 
limit for alloy ZG6la to show zinc as “3.2- 
6.0 per cent’—Titanium ‘0.1-0.25 per 


cent’ ’—and Total Others as ‘ 0.2 per cent 


Cement and Materials 


Magnesium Oxychloride C ‘ements: 


‘The Administrative ommittee on 
Standards approved twelve separate rec- 
ommendations of Committee C-2 on 
Magnesium Oxychloride Cements in the 
form of new tentative methods. Since 

approximately 50 million square feet of 
oxychloride cement flooring and marine 
decking are installed annually, there ss 
ample justific ation of the demand by are hi- 
tects, engineers, contractors, and testing 
_ laboratories for accredited methods of test 
for the required materials. These new 
| tentatives approved by the Standards 
Committee are methods for analyzing | 
magnesium sulfate and ms agnesium chlo- 
ride, methods for testing magnesia for use — 
 inmagnesium oxychloride cement, methods 
for determining ignition loss and active 
calcium oxide in magnesium oxide, method 
for determining slump and fie -consist- 
-eney of magnesium oxychloride cement, | 


perience has indicated that Meee a mini- 
mum compressive strengths are reason. 
able, requirements for Grade D brick have 
heateie revised. In the light of present prac- 
tice and experience, modulus of rupture re. fi 
quirements are not considered necessary _ 
in the use of brick and masonry and there- 
fore they have been dele ted in - this Te- 
vision. The water absorption ‘properties 
and mixture control sections have had con. 
trol limits added. Committee C-15 also 


mitted to the St: ommittees sev 
recommendations. 
To relieve the unnec essary restriction 

which is now placed upon size of socket © 
and to eliminate the problem which had 
been created previously whenever the 
precast type of jointing compound is used, 
the’ Tentative Specifications for Sts indard 
"Strength Clay Sewer Pipe (C 13) have been 


~ comps anion Tentative Method of Testing 
_Air-Entraining Admixtures 


(C 233) which had been issued earlier : 
additions, in order to provide a list of ac- 


re ‘vised. Also increased manufacture of 
longer lengths of pipe in the larger diam- 
eters necessitated a change to the longer 
lengths of fittings. These same comments 


apply to ‘the Spe cifications for Extr a 
‘Strength Clay Pipe (C 200) which 


also been simil irly revised. 


Two new tentatives by ‘om- 


submitted a revision of Standard Speci- 
fie ations for Hollow Load-Bearing 


crete Masonry Units (C 90) to include an 


The Standards Committee approved 1 


vi isions of the Specifications for Structural | 


Clay Floor Tile (C 57), Structural Clay 
 Lead- Bearing Wall Tile (C 34), and Struc. 
tural Clay Non-Load-Bearing Tile (C 56). 


additional paragraph was added to q 
requirements for maximum average 


mittee C-7 on Lime were approved: The weight of closed-end floor units. 


Specifications for Quicklime for Calcium 


Carbide Manufacture and Spec fications 


for Hydrated Lime for Grease Manufac 


had been developed to guide the con- 
_sumers in st: andardizing their require ments 


To secure more uniformity of test re 


sults and as a refinement of the method, — 


the Standards Committee also approved a 


revision of the Methods of Sampling 
- Testing Concrete Masonry Units (C 140 ) 


for lime, _ specifications for Solid Load- Rearing 


a _ Committ tee C-9 on Cc oncrete and Con-— 7 Concrete Masonry Units (C 145) has also 


tative Specificatio for Air-E ntraining 


-Admixtures for Concrete. 


numbers of air-entraining admixtures 
which have appeared on the market today 


-—permitting determination of those that 


and those that are not suitable. A. 


also been revised to bring it up to di ate. 


Masonry U U nits: 


C-1 
Masonry Units secemmnenied a number of 


revisions of spec ifications. The first of 
these, on Structural Clay Facing Tile 
_ 212), was revised to increase tolerances on — 


It is highly 
"portant to have specifications which will 
permit the differentiation among the large 


4 for. Air-Entraining 
= provides the ‘long- desired substitute 


on tured 


crete Aggregates recommended new en revised to conform with 
C90. A complete revision of the standard 


specification for Drain Tile (C 4) was sub- - 
mitted as the first since 1924. 


Cement: 


_ The revision of Tentative Seeders 
Portland Cement (C 


for the requirement that Committee C-1 
test additions, or review results of tests of 


ceptable additions by a reference to the 
st standard, Cc 226 - 50 T 


Miscel terials: 


Gaseous F uels: 


Committee D-3 ‘on Gaseous Fuels gub- 


mitted two new tentative methods. | The 


permissible distortion since former toler- one for analysis of natural gas and related 


ances were too restricted. The second, on 


Glazed Masonry Units (C 126), was re-_ 


vised to provide for a more simplified ar= 


range ment of desc ription of units. 


- finements in the sections on absorption re- 


and a field test method for determining - quirements and color and texture have 


specific gravity of gaging solutions of mag- 
-nesium chloride and magnesium chloride- 


mag nesium sulfate for the oxychloride ce- 
ment. compositions. new tentative 


made to conform to masonry practice as 


affected by the mortar thic knesses. 


method for mixing oxychloride cement applies to tolerances” on dimensions. 


compositions with gaging solution for labo-- 
ratory test specimens, one test for bulk 
density of magnesium oxy chloride com-_ 


Further refinement was made in the sec- 


= on. ‘coring to conform with similar 


changes’ in the section on description = 


positions, a method for determining linea umitg 


contraction of the ceme nt, a method “si 
finding setting time, a dete rmination of | 
linear change of magnesium “oxychloride 
cement, a method for determining consist-_ 
-ency by the flow table, a transverse 
strength test of magnesium oxychloride 
cement composition using simple bar with 
knife edge or 2-point loading, and last, 
but not least, a compression strength test 
for magnesium oxychloride cement 
positions, 


- The new revision of the Specifications 


for Hollow Non-Load-Bearing Conc rete 


Masonry Units (C 129) inclu 
tional source of aggregate and thu ) 
-nizes new material suitable for use. 


erences to modular sizing have also been 


for Building Brick 50) also. 


recognizes new materials suitable for use. 


addition, since nt practice — e 


been made. Changes in sizes of single-face — 
units (Table II of the specification) are — 


gaseous mixtures by the mass spectromete: 


2 as developed by the committee as part of 
5 major program covering a number ol 


methods. Since favorable results were ob- 
tained using the mass spectrometer for gas 


analysis a method was formulated based 


on this instrument’s use. The other new © 
tentative method isa V olumetric Chemical | 


1 Method. Again, after much study and ex- 
periment on 


yarious methods which have 
been employed for the determination of 

chemics il composition of gaseous fue ls this 
method was formulated as one whie 
would be suitab le 


Road oud | Paving. Mate rials: 
Committee D- 4 on Road and 


Materials submitted a new tent: tive 


me for pl: astic flow resist unce of fine- 
The ba- 


; years in evaluation of bituminous paving 
mixtures comprising mineral aggregates ‘ 


small size. ‘Since ne it is the method that 
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general y used, it should 


be standardized. Chemical of tall hr Building Con uctions: 
Ttis one of a number under study in Com- An ding Constructions: 


mittee D-4, one other of which has already To provide AS T coverage for ferrite 
been published as a Compressive Strength 4 The Administrative Committee grain size standards, Committee E-4 on 
- Test for Bituminous Mixtures (D 1074). _ Standards also acted on five new tenta-—  Metallography had submitted a Tentative 
on The Standards Committee, in approving tives, four revisions of tentatives, a tenta- Method of Classifying Ferrite Grain Size 


8 tentative Specification ‘for Crushed _ tive revision of one standard, and re- Steels. 
Stone, Crushed Slag, and Gravel for Single _ visions of ‘three standards recommended In order to define i in considerable detail 
males fen Surface Treatment, has acted for reversion to tentative , these items being the test method now in current use for 
: cone on the first standard that the Society has held over by Committee E-3 which had measuring the transmission loss of large- 


- developed on mineral aggregates for use in — not found it possible to include them as scale building walls, floors, and other ele- 


- bituminous surface treatment of highway gs of its annual report. The methods — ments of building construction such as 
nd similar services. This specification is Chemical Analysis of Nickel- Copper doors and windows, Committee E-6 on 


Specie 


ae ~e will supplement ‘the group for mineral Alloys and those for Chemical Analysis for. _ Methods of Testing Building Construc- 


—_ “aggregates which now includes D 692, 1 Sulfur in Spec ial Brasses are in effect ten- _tions had submitted to the Standards 
198, D694,andD1073. © tative revisions of the Standard Method of | Committee a new tentative test method for 
al Chemical Analysis of Special Brasses and laboratory Measurement of air-borne 
_Bronzes (E 54). Photometric Methods sound transmission loss of building floors 
C5 56). the Tentative Test Method for Specific Methods for the Chemical Analysis The paragraphs above have given in 


atone - Gravity of Soils (D 854). The present re- 7 _ Lead Tin, Antimony and their alloys and _— some detail some technical notes con- _ 


vision brings the method up to date. ee those for the Chemical Analysis for Alumi- cerning most of the various approvals 


sites | - A new method of test for the amount of 7 num in Zinc-Base Die-Casting Alioys are made by the Administrative Committee 
acne: "material finer than No. 200 sieve in soils in effect revisions of the Standard Methods on Standards at the September Meetin i. 
was approved by the Standards Com- Chemical Analysis of Zinc-Base Die- 
ethod, ff mittee, as no standard tests have been - Casting Alloys (E 47). The tentative rec- ‘Readers may refer to the accompanying 
oved a | heretofore recommended on this subject | ommended Practice for Photometric _ table which lists all of the approvals 
ng an and since there is a recognized need for | Methods for Chemical Analysis of Metals for complete titles and designations of 
a standard. 60) and the tentative Photometric tentatives and for the latest: 

“ 7 Simulated — Method for the Determination cf Boronin __ visions of existing tentatives and stand- 
“4 Steel (E 30) have been revised by adding ards. 
cations Standards Committee a new methods for beryllium 
andard tentative specification for substitute and tin in steel. A procedure for the de- 
as sub- ocean water. This specification was de- termination of bismuth and several 
by Committee D-19 on Industrial changes i in the old procedures have been 

Water at the request of the AdvisoryCom- in Photometric Methods of Anz uly- 1951 Annual Meeting 


mittee on Corrosion. Committee D-2 had sis of Aluminum Allo 
1951 Annual Meeting 


cations _ originally requested such a specification be —_ of new methods for determining copper and 
ent i developed in order that they might use it nickel in magnesium base alloys has been of the Society will be held : at the e Chal- 
»stitute in their corrosion testing of oil and lubri- made to Photometric Methods for Chemi- — fonte-Haddon Hall in Atlantic City 
iee C-1 cants, : cal Analysis of M: agnesium and Magnes- the week of June 18 to 22. A large 
tests of ium Base Alloys (E 51). A new method technical program for this meeting: is 
t of General Su Subjects _ determining» silicon in copper-base anticipated and “the program is now 
Thermometers: alloys has to the tentative being developed. It is expected that 

Photometric Methods for Chemical Analy- f 
revision of the ASTM sis of Copper and Alloys = the ollowing su wi 
Thermometers, E-1 includes detailed speci- held: flame photometry, sandwich 

fications for 1 8 new precision thermom- E-3 had constructions, acoustical materials, sam~ 
sabe = aged test methods are of such a visions of standards (to be reverted to ten- pling of bulk aterials, consolidation of 
: ure at use could be made of a large _— tative) on C hemical Analysis Pig Lead soils, and surface and subsurface recon- 
manufacturers rather 37), to include the former Photometric naissance ‘soils. There will. of 
nber of ff _ sis of Lead and Tin-Base Solder Metal (E Dering 1 varied subjects of interest. 


subcommittee pre pa ared for such use these 
| specifications for a set of 18 fractionally 
- graduated test thermometers (9 in Fahre n- 
and in corresponding Centigrade 


vere ob 
r for gas 
d based 


46), and Chemical] Analysis of White Bear- = 
ing Metal (E 57), were also revised and re- _ Ke 
verted to tentative. A new tentative, 
id 


Method of Sampling Non- Ferrous Metals 


-Tanges). Alloys in Cast Form for Chemical January, 1950, Buttetins? 


Metals: Analysis, was also submitted by Committee 


ex- Ty Ja 

ch A revis ion of the én ands rd test for E-3. ‘This method will cover the general ‘Tae Janu- 

hardness of metallic iples of samples applicable to the non- ary, 1950, ASTM Bui far 
sd to sup- d expectations and, at th 

uels this bee ‘n approved. The revision will ferrous metals and is not intended to sup- exceed 


_ Provide for use of the 1500-kg. load for 7 _ersede or replace existing specifications or present time, the remaining stock is 


w 

testing metals of intermediate hardness in _ recommendations for sampling var _-pract.cé ally nil. Since there will be 


addition to the present loads previously material, need here at Headquarters: for 

covered. Recommendations have been ferric chloride and s salicylate meth-— this particular i issue we are ps articularly 

Paving | a added for use of the several loads for vari- ods for determin: ation of iron have been anxious to recall some of those which — 

entative = hardness ‘ranges. Recommendations from the I hotometric Methods for were sent to members and fr iends. All 

fines on types of balls, load-time indentations, Determination Tron in Slab- Zinc” ‘members who feel that they have ‘no 

The indentation, curved surface testing, Gpelter) further need for this particular issue 

nat & entation measurement accuracy, Bri- A tentative salicylate method for analyz- eed te fel they would be willing i. 

Stability ell permanent deformation resistance, and copper nickel alloys formerly published 

or many apparatus calibration. Also added is an with designation E 63 has been incorpo- part wit it to Hesd- 

paving in the form of a table showing rated in the Tentative Methods of Chemi- “quarters. The ociety will pay 

egates of minimum thickness of specimens required eal Analysis of Copper-Nickel and Copper- cents to anyone -returni ng this issue of 

d that is fr Brinell hardr ests. Nickel- Zine Alloys (E 75), BULLETIN, 
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NEW W ASTM PUBLICATIONS 
ae Srvenat important AS. much information which i is of constant wor The price is 75 cents: members ¢: can 
to ls testing lit service to the members. About 150 obtain the Supplement for 
ature have been published recently 0 or are to alphabetic list book with call supplements is 
w we the membership, with the addresses $6.75. | 
will be available within a few weeks. I 
A Report on Standard and titles of the indiv idual membe rsand 
| for Spectrochemical Analysis, the 1950 the company representatives shown. Chemical An. alysis of Metals 
Ye arbook, Suppleme to the Mots il ‘One of the most interesting and most Ist | 
; Cle: x Bibliographical Abstracts and useful portions (over 250 pages) of the NTERESTED members are J 
eaning Bibliographica stracts an wae urged to be on the lookout for the 1950 
- Ele trical Contacts, the new edition of Year Book is the ‘committee pe rsonnel : 
ectrical Contacts, the new e¢ edition of the Che mical Analysis" of 
‘Chemical Analysis of Metals, and an section. . This section lists all technical Metals. Th 
‘Index for the X-Ray Diffrac tion Cards other committees and their officers i be re 
some in ti ~ ‘In tl and gives the complete personnel of the — Pandec ook Wi the first new edition 
are some in these categories. In the since 1946 and will continue to cover 
hs which follow brief descrip-  _™ain committees and subgroups. Any- 
‘paragraphs which brie! chemical methods for analysis of steel, 
f the books and hl on one not cognizant of the work of the 
tions of the various | 00 s an pamp lets cast iron, open hearth iron, and w rough 
‘mentioned above and others ers are given. Society would no doubt be amazed at = her 
Index for Revised X- Ray servingonthem. bear 
Diffraction Care ile _ Other portions of the Year Book are all meta nic 
1 Av il bI a Card Fil devoted to the By-laws and Charter, oys, and die casting alloys ery 
soon “Available and various sets of regulations, lists of _ Soon a prospectus will be mailed to a 
bers and others interested in the fields 
1950 the Society pub-— inners of aw _information on ad- covered by the Book, describing in de- 
for the Joint Committee onChem- —inistrative committees and District tail yortant A.S.T.M. collec- 
ical Analysis by X-Ray Diffraction — ( ouncils ¢ and (Just a reminder!) | there are : P 
eal Analysis — tay - bo tion of standards. An order blank will 
ound in the book ASTM membership 
Methods a rev isedl card file comprising a be included. The cloth-bound book of 
X- application blanks so that members will | 
upward, of 4000 dif raction pat- ew mem- about 500 pages will be $6.50. Price to 
terns with related information. This 1ese wre len a AS.T.M. members will be $4. 50 
information | furnished either on bers ip is in the offing, 
plain cards or ce: of book is distributed members 
variety as requested by ‘the purchs isers. on request and many have asked that. Metal Cleaning 
Now at the printers and expected their name be added to the permanent > HE I! 1950 ‘Supplement to 
be available around the end of October mailing list. Each new! member receives STP No. 90 on Met: il Clean- 
is | the index to the card I file. | The index al copy and has opportunity of ask-— ing Bibliographies al Abstracts by J. C. 
is being printed in two sections in one _ing that — need ‘ieee — the oe ‘Harris brings up to date the cov erage by 7 
cloth book, one sec tion being a grouped ki ilable for this bibliography of the published data 
1e Year Book is not available ‘ 


ical index. For. ease of reference the distribution and is published for 
year a are now w covered from 1893 to 1950. : 


two sections will be printed on paper of distribution to the —— rs for — 
tion with the activities o 
different colors, in connec 


In addition to the author index , there 
subject, specificatioa, and patent 
dexes to facilitate reference to the ab 


ES index, ‘the other an alphabet- on metal 


_ The numeric index will ‘contain list- 
for three variations of the three 


strongest lines in each pattern : as follows: Elec ectrical Contacts oie 


racts. . Wherev er possible, the origi- 
first, second, third A REVISED and expanded nal articles have been abstracted, but in 7 
7 second, first, third 1949 Suppler ment (20 per cent larger some cases articles are re-abstracts from 


journals such as Chemical 
Journal of the Institute of Metals. — 7 
Interested users are urged to tie 


third, first, second ~ than last year) to the Bibliography and 
on Elee ‘trical Cont: 


cludes most of the current articles on— 


alphabetic cal index w will contain 


electrical contacts which have been pub- author references that should ad led 
chemical name w with its ‘elements and lished. The present Supplement be- = corrections that should be made. 


. radicals so that this index may be uti- comes” the sixth to the or iginal Bibliog- This information will be included i in the 7 
lized for or a given compound in 


—" —_- raphy and is presented as a service to the ‘next amplification of the bibliograp 
» » = 
wor kers of this field by the fol- The Supplement is, $1.00 and price to 
members is $.75; The original book is 
2.75; with 1950 $3.00. 


q 
pages will be distributed free of as ve X on 
charge to all purchasers of the card file, 


Elec ‘trical Heating, Re esistance, and 


one to each purchaser. 


| 
E.I. Shobert I, , Stackpole Carbon Co, sur- 

950 Year Bool «Published hed Chairman Tue results of a ne 
are published to prov ide, in a form 
3 George Durst, General Plate Division of 
Tue is in course of dis- Metals and Controls, Ine. for ready reference, current information 
tribution, to each ASTM member who E. Heil, P.R. Mallory &Co. spectrochemic al_ standard _ samples 
has requested a copy, the 19: 50 Year K. Strobel, Robertshaw Thermostat (STP No. 58B). The results of this 


580-page publication gives” “4 Corp. y supplement the information 
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which was offered in a 1943 report = % » Add fe 19 to tl » page: 
WwW. R. Brode and B. F. Scribner) and a Textile tn: «Add a reference o the same page: 


(19), A. E. W hite, C. L. Clark, 
revision of thelatterin 1947. Now yw Available W ilson, ‘ ‘Influence of. 


Time at 1000 F. on the Char- 
acteristics of C: irbon Steel 


roceedings, Am. Soc. Testing, 
-Mats., Vol. 36, p. 139 (1936). 


The rapid growth of spectrochem mica 


‘analysis and a corresponding increase ante al the 
aras =xtile > 
- available standard samples make a peri- materials and related in 


formation on photomic Ts, 
er CONVErsIO 
and sources of standards, of extreme 


ity table, three technical pa pers on 
-yalue to analysts. As a result of this’ By pay The curve for rupture strength versus 
s- € 
‘current survey conducted by Alan Gold- ss-strain problems and committee temperature of the 2.25 per 


‘blatt of Committee E-2 on E mission data, the “new ¢ compilation of chromium- 1.0 per cent molybdenum on 
Standards o on Textile Materials covers page 4 should be shifted to the right: 100 


Spectroscopy, the Section on Pure Sub-— f the widel 
“stances has been expanded to a list of pee by he wi used product ts of this F. Inother words, the rupture strength 
325 entries supplied by 43 sources. The ~ value shown for a temperature of 900 F. 7 
~ total number of entries of standard sam- 7 The current revision of this compile j is actually the rupture strength at 


“ples and pure substances in this report = to provide testing meth- 1000 
The report is $1.25. The price ods, acceptable tole ances, and specifi- 
ta ‘cation requirements on quality. This 

1950 edition, it is hoped, will prov ide 


1950 Supplements to 
hn Book of Standards 


conveniently all the data and informa- 
believed to be of importance to 


those who deal with textile materials. _ Reprints of Evens 


Ww RK HAS already been is hed glossary of textiletermsandterms | In view of the many in- 


reli ited to hand of fabrics, | quiries for the paper by C. T. Ev. ans, 
Many general standards are ‘included Jr ., on “Oil Ash Corrosion of Metals at 


aa to prepare the 1950 Supple- 

ments to the current 1949 

Standards, looking toward the such things as snag resistance , fire- Elevated Temperatures” which was» 


public cation of these Supplements, to retardant properties, » air permeability presented : as part of the Symposium on 
come out at varying intervals over the ‘interlaboratory t testing, insect pest dam- — Corrosion and Erosion of Gas Turbine 7 
period November  30-February 1. age resistance of pile floor coverings, Materials, it is proposed to make 
‘There will be a Suppleme nt to each water resistance, microorganism resist- prints a available. The paper is of wide- 
the six Parts, in heay y paper ance, and light fastness. There are also Spread interest and all those w ishing 

many standards on cotton, rayon to secure copies of the paper should 


cover, 
AC silk, hosiery, and advise Headquarters as promptly as 


Exactly” when each Supplement will 


Zz appear has not been determined but it is The 600-page (84 standard rds) compila- possible. Tk The price will be 50 cents. 
probable that those for the Parts 2, tion deve ‘loped by Committee D-13 on 
and 6 covering Non- Ferrous Materials; Textile Materials and containing a 
Paint, Wood, Paper, ete.; and E slectri- tailed index is $4.50. ASTM members 
Insul: stion, Plasties and Rubber, 2 an buy the compilation for the special 
Each member will receiv automa-— Papers for 1951. 
Parts of the Book of ASTM Standards orrection Tur Administrative Com- 
he has alres ady receive red, these instruc- AW has been on Papers and Publications will 
“tions be ing on file at Headquarters. the Year Book which has just come off — _ meet early in February to consider the 
All purchasers of the Book of Standards, press. The personnel of the Administra- “papers to be publishes 1 by the Society in 7 
e including the m: any members who buy __ tive Committee on Research appe aringon —- 1951 and to develop the program for the 
xtra Parts, will receive in the next. few page 2 is in error in that it lists J. W. 19: 51 Annual Meeting to be. baal in 
7 weeks an order form by w which | they | ean yn __ Bolton as still a member of the committee Atlantic ‘City, N. J.. June 18-22. All 
purchase the Supplements to mate h the those who have in mind offering papers 


1950, and the name of L. C. Beard, Jr., has 
Boo S av 
ks of Standards they have bought. een omitted instead lappear. _ 


4 

With the Supplements will be stickers \Jembers will no doubt wish to note this 
changes in sté undards so that correction in their copy of the Year Book. 
members: can affix these at the desig- = 


for presentation at the Annual Meeting 
and publication by the Society should 
_ send these offers to Society Headqu: urters— 


no later than January 16. All offers” 


aid in pages in the big books and thus ; ete ain a should be accompanied by a Summary 
aid in keeping these up to date. Ob- Errata i in Heger-Miller Report which should make clear the intended 


should | He GER, author 
4 would be plac ed right next to the Parts ‘the Report - the Strength of W rought 
of the big ‘so the ] atest stand 


ites ‘Steels at Elevated Temperatures, has justify its inclusion in the Annual Meet- 


 advind Society Headquarters. the ing program and publication. by the 


following errors in the Report: ie ‘Society. Suitable blanks to be used in- 


of Scope | of the p: aper and indicate features 
_ that, in the opinion of the author, will 


The will conti ain not only 


Tevised material transmitting the desired inform: ation 
Specifics ations and tes ts. page 9, References Steel, will be sent promptly request. 
after the last Supplement is is- reference 11 should read as follows: 
sued there will be printed another In- (11) A. E. White, C. Clark, and 
dex | to Standards which will give kL ilson, “Influence of 
latest neces to the ap propri: Carbon Content on High-Tem-_ 
Source where e the “specific ations can be perature Properties = 
found. This is sent to all members and Transactions, Am. Soe. Metals, 


— 
“each pure haser the Book. V ‘ol. 23, p. 995, (1935). 


October 1950. 
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Fre 


x E —_ s Note E, quent reference is made from time to time in — . AST M has had such representation over over 


the ye in the membership Of the 
Board of Directors by direct nomination, + 
It is accordingly felt appropri: ite that a more extended statement appear -Quiney Bent—1929-1936 
4 in these pages concerning the American Association and the G.W. Thompson—1938-1 939 


Telationship — ASA. ta Jerome Strauss—1939-1943 
prov ide a forum where organizations ‘AL H. Morgan—1945- 


American Stand: 

er s » 

Z Association (AS. \) is a federation with: interested in standards could meet on a F. M. Farmer, one of the ASTM repre. 7 

common basis, its me smber- 


over 100 technical and professional socie- i works today: sentatives on Standards Council, served — 
ties, trade associations, and consumer as ex-officio member of the Board 
_ organizations constituting the member a To simplify the de velopment ofengi- Directors by reason of his office as 
bodies and it serves as a clearing house neering, commercial, consumer, and Past-Chairman of Stand. 


standards activ in and safety standards; nee ards Council. . The Society also took 
To eliminate duplication, overlap- 


and internationally. 1e 
ping, and variations in wds active part in the affairs of the 
‘The American Standards Association activities among groups develop- American Engineering Standards Com- 
by its name and history epitomizes the | ing standards in the U. | —all mittee, the predecessor of the ASA, 


administrative “committee es, a 


democratic approach to standardization. © ‘a single, generally through the active participation of A. A. 7 
Standards arise as the voluntary and ve 


4 accepted American Standard; LA. Capp, A.W. Gibbs, and 
cooperative effort of all those concernec To promote the knowledge and use 

in given field to arrive at ‘agreement of standards as tools manage- Responsibility 
on what is good practice. — These stand- ment and as an element of Ameri- tivities in ASA rests with the Standards 

develop in many fields of activity can industry, business and tech- Council, on which the ASTM is pres 
are channeled through trade, con- mology; and ently represented by ‘J. R. Townsend | 


sumer, | and technical association. ~~ The > 4 To a a focus for standards ‘and C. H. Rose, with J. “4 Foote and 


democratic coordination designed to work on an international bas R. E. Hess as alternates, Mr. Townsend 
arrive at American Standards i is the task : : Neither ra trade association nor a tech- being Vice-Chairman of the Council as 
* of ASA. In much of this work ASTM _ nical society, the ASA is a service organ- we] as Chairman of the Board of Re- : 
cooperates and in some of it takes a ization—a pie ce of machine ry—through © view, an important committee through 
leading part. the use of which standards or ree for which much of the work of the Couneil 
To accomplish this coordination, pro- standards: may be coordinated. ~The clears. The work of Standards Council 
cedures and methods have been est ab- ASA does not in any sense compete w ith _ is subdivided and placed in the hands of | 
lished to insure the de ‘velopme nt ot its members | ut functions a number of so-called correlating 
consistent se t of American ‘ Standards, avoid any duplication of projects. — mittees, to supervise the activities in 
80 esse ntial to the American economy developed by its members to coordinate - specific fields as indicated below. These . 
both in normal times and in periods of | and channel their standards activities: ‘are made up of representatives of the 
national strain. The actual formula-  coope ratively, it also serves other organi- member bodies at work in these fields 
tion of the standards rests for the most zations, which frequently bring stand- —anq in a sense are small standard coun- 


with committees organized for the ards. problems to the AS. A for coordina-_ ‘cils . On them ‘the "ASTM i is 


purpose by the sponsoring groups. tion, represented as indicated: 
The procedures set up are truly demo- 


cratic in the sense that every group sub-_ Relation of ASTM and ASA: al Stand: andards Committee—I 
conce ‘rhed with a As mentioned above, the ASTM was 


the right to participate in one of the founders of the ASA and is Tespmaities has wo sudivs 
the. ‘the one of its most active members. sents the ASTM: Power Dive 
‘menderd | shall be—so that the standard makes use of | the ASA facilities i in vari- and Communications and Elec 
shall represent a national consensus. ous ways—in securing recognition of tronics Division 
Decisions : are to be arrived at not by many of the ASTM standards as ‘ ‘Amer-_ Mechanical Sts iets. Committee—J. 
simple majority vote but, rather, by the ican Standard, as discussed below, Townsend (V ice-Chairman) 

principle; threshing out most and in some few instances carries out Mining Standardization 
points so thoroughly that any decision the. actual development of standards Commit ttee 
reached is unanimous or nearly so. -direetly y under procedure. In and Construction Stand 

are protected, special inter- organizing new ASTM committees, the 

= tempered with public | interest, and Society has the cooperation of the ASA - uals 


national acceptance assured for Ameri-— _ in developing and securing a truly repre- Conner Goods Committee—A 6 


ial committees coordinated with other Safety Code Correlating Cc ommittee— 

in the field. My ron Park Davi of 1 

priv ogee. ‘equal oppor- In view of its very broad interest Executive Committee) Co 
tunity to all groups to advance e the na- the s activities of the ASA, it is only na- Chemical Industry C orrelating ” 


: 
tional economy “through voluntary tural that the ASTM should play an mittee—H. K. Nason 
American Standards. it” tive part in its administratio Miscellaneous Projects ( relating Com 
nerican § ac ive part in its administration. mittee- —G. H. Harnder n (C Jhairman) 


Founded as the American E ngineering he management of ASA is vested in 
in 1918, durin re Board of Directors consisting of ‘the ASA provides 
the earlier World War, by five engineer- ‘of member bodies nomi-— fee the development and recognition 


ing societies, including the AST M, to nated by the Standards Council. 3 he standards in various ways. Two meth 
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repre-_ 
served 

ard of 
ice as. 

Stand- 
took a a 
of the 


q 
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ods are cur urrently e1 employ ed by ASTM i in 
submitting standards to the ASA. One 
that is particularly a appropriate for 
standards is the so-called existing 


standards procedure under which an 


existing ASTM standard is submitted 
with a supporting statement giving a 


history of the development of the stand- 
4 ard in ASTM and indicating the degree 
of its acceptance t by industry. If the 


tary s sponsorship to provide f for its future 


standard is a approved as ~ American 
Standard, the ASTM is granted proprie- 


revisions, and such revisions are brought 


tothe attention of the ASA currently for 
approval under the proprietary sponsor- 


ship procedure. 


- The second metliod 1 employ ed by 
ASTM consists of having standards re- 
viewed in a sectional committee made up 


‘field of drain tile has been delegated to 


CommitteeC-15. 


Pa 


bility for any standards in these fields — 
have been assigned to ASTM Commit- 
tees A-5 and D-5, respectively. 
Sectional Committee on Drain Tile 
has" recently been disbanded re- 


have approval as “American Standard” — 
under the existing standards procedure, in 


ponsibility for any standards in the 


_ Approximately 150 ASTM standards — 


= approximately 215 ASTM siandards 


a The Society keeps i in touch with the 
work of a number of other sectional com- 
mittees functioning under the ASA by 
are 39 such sectional committees on 


have been approved as American Stand- 
ard on the recommendation of sec- 


can comm 


tions od the AS: 


i 


ans 


looks upon the ASA orm in 
grating the standardization activities: 
of the AST M into the over-all standard- 


ttee 
Mica (A subcommittee under AST M Com- 
mittee D-9 functions as the Americ: 

(A6) ‘Insulating Oil subcommittee under 

Committee D-9 functions as advisory 
the U. 8. Committee of the International | 

_ Electrotechnical Commission) 

General Definitions Rel: ating to Chemical 


ization work of American: Industry. It 
ts felt that the Society has — 


representatives of a number of inter- which the Society’s interest is repre- Instrument Industry 
mp ested organizations but with ASTM as sented as indicated on page 532 of the Manos Shortage 
and sponsor or co-sponsor for the sectional 1950 ASTM Year Book. 
committee. Fifteen sectional commit-— The American Standards Association ‘enlisted recall of the: 
| are now functioning this way, as provides the American contact with the armed to a lesser extent 
International Organziation for Stand-— draft, has brought into the open and 
ardization (ISO); in fact, the ASA is the phasized a critical national shortage of 
Al | on on Specifications and Methods of American member of ‘the: ISO. The Mhanpower in certain highly skilled classi- 
ite Test for draulic 4 ASTM is interested ina number of these fications. 
wnsend on Specifications for Fire Tests of ‘international projects In an attempt to solve the problem, 
incil as Materials and Construction (Jointly representatives of the Soc iety for Appara- 
of Re- = the Fire Protection Group and — Tex tiles V iscority tus Manufacturers of America have been © 
hrough National Bureau of Standards) Petroleum Paper _working in Washington to establish classi- 
Council A21 on Specifications for Cast-Iron Pipe Rubber Tron and Steel — 7 fications and quotas for critical instru- 
and Fittings (Jointly with Am. Gas Solid Mineral F Fuels Chemistry specialists and procedures for their 
Assn., Am. Water Works Assn., and Copper and Copper deferment. . Industry representatives met 
ew England Water Works Assn. ) early in September in Washington to dis- 
ig com A37 on Road and Paving Materials A ASTM this problem and the establishment 
for P Committee D-1 functions as the Ameri- of priorities of instrument materials. 
Flooring (Jointly with the N ational 
on Standardization of Dimensions Schedule o of ASTM’N 
and Materials of Wrought-Iron and | 
(Jointly with the Am. Soc. of Me- tober 18-20 Committee D- 13 on Textile New York, N. Y. 
er repre- C7 on Bare Electric al Conductors 4 tober 19-20 Committee D-14 on Adhesives Boston, Mass. 
Division (formerly Sectional Committee H4) October 19-20 Committee D-15 on Engine Anti- New York, N, 
d Elec C59 on E lectrical Insulating Materials freezes 
on Specifications Protective, October 23- C-16 on mn Thermal In- Asbury’, Park, N. J. 
ittee—J. Equipment for Electric Workers: sulating Materials — 
(Jointly with the Edison 26-27 ommittee B-4on Electrical Heat- ‘Philade ade ‘Pa. 
relating inst.) Res 
on Specifica ations for Rubber-L Alloys | 
n Stand Fire Hose (Jointly with ASA Fire October 26-27 Committee C-19 al “Madison, is. | 
2xecutive 14 on est Methods (Joints November 6 Pittsburgh District Pittsburgh, Pa. 
with Am. ssn. of Tex xtile ( Chemists q ~November = England District ambridge, 
A. G. and November ‘ommittee Cc -20 on \eoustica Boston, M: ASS. 
imittee— with U.S. Forest Serv icc) November 14-15 ‘Committee D-20 on Plastics Cincinnati, Ohio’ 
er of its” on Petroleum Products and Lubri-- Nov 15-17 Committee D-9 on Electrical In- Ohio 


Novemb yer 30 Philadelphia District Philadelphia, 
Nove »mber 30 4 ‘alifornia District Angeles, Calif. 
January 15- 16 


ng Com 


£23 on Specifications for Sieves for Test- 
ing Purposes (Jointly with National 


ting Com- ureau of Stand: ards) Board of Directors Philadelphia, Pa. 

‘ail 
airman) January 16 Philadelphia District hiladelphia, Pa. 
one was a Sectional Com- | March 5-9 SPRING MEETING ap CoMMITTER Ohio 
provides ‘Mnittee G8 on Galvanized Iron and Steel EEK 
rnition of and a Sectional Committee M20 on June 18-22 antic C ity, N. J. 
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Pertinent in in this Regard 


-RecentTLy in perusing 
new and significant student textbook on 
“Materials of Construction” John 
H. Bateman, an ASTM member and 
Professor of Civil Engineering, Louis-— 
jana State Univ ersity, it appeared that 
we ‘might w well refer to certain portions of ; 
this text or use excerpts therefrom, and 
convey with these the desire of the 
ASTM Board of Directors to stress the 
significance in its operations of a con- 
its 
tinually growing student and junior 
membership. If in so doing ——— 
indirectly present something of a rev iew 
of new public: ation this may be 
somewhat of a “‘give-and-take”’ proposi-— 
tion because Professor Bateman, in our 
opinion, has incorporated remarkably 
well in his new text many fine tributes 
to the work of ASTM. ~ How he does — 
this will be, we hope, appare nt from 
_ At its September meeting the Board of - 
Directors, in suggesting that: a study > 
be made of how the number of junior — 
- members might be increased, reiterated — 
a its feeling that a knowledge of ASTM, - 
especially what work it does, and how 
that work is carried ut, should” be very 
beneficial to any engineering student | 
who is going to be concerned with ma- 
te rials. The corollary also was stres sed 
‘that the more w idespread i is the knowl-_ 
edge of / ASTM among students and 
young engineers, the more v Ww idespread_ 
will be the bene fits accruing from the in-— 
tensive work of the Society’s technical 
committees. 
& Professor Bateman in his Preface has 
something to say about this situation, 


follows: 


_ “The young engineer, upon graduation, 

may come into contact with materials of 

construction in a number of ways. 


be involved in the selection of 


New 
er embers, St udent Pr 


new information are numerous, and the 


Cement, he can get these for a very 

“nominal additional charge. The num. 
OCTOBER 1950 


ber of student members varies greatly | 
hat ‘upon our national 


NO. 1 69° ‘time there are about 500, but these are 


heavily concentrated at three four 
NINETEEN- SIXTEEN where the schools are taking 
RACE STREET 


vantage « of the privilege accorded stu. 
“PHILADELPHIA 3, PENNA. 


dent members to purchase the Book of 
‘Standards at greatly reduced prices. 

4 There is being mailed to each member 
a prospectus describing a Student Mem. 
bership Prize Award plan which 
‘several objectives: first, to ‘recognize 

_ the of outstanding students; 
“second, | to increase the number of stu- 

dent memberships; and it also prov ides ; 
an opportunity for members at a very 

‘nominal outlay to underwrite a move- 

 — constructive from the standpoint 

ener of the Society and the students and their 


schools. 

‘Standards, for. Students in E ngineering: 

many years the Society has issued 


Book, Student . ad 
‘Awards, Use: of Stan 


seo 


IZ€ 


terials in connection with the design of 
structures. He : also may have some part 
in the preparation of specifications for ma-- special Co ympil: ition of Selected Stand- 
terials. Prior to and during construction — a for Students in E ngineering, ‘the 
: he will be concerned with the inspection of eee! recent printing of Ww hich is 35, 000 
_ materials, which may include the making: “copies. This book is furnished to every 
of tests of various kinds. As an inspector student member (unless he wishes to 
on construction, he will be required to secure one of the special compilations ef 
participate in the fabrication and erection Engineer 
of structures . It is therefore essential ‘standards — instead). Engineering 
that he have a background of knowledge | schools, not only in this country but in 
other parts. of the world, use this 300- 


_ of the raw materials, production, and prop- 
erties of the principal ms aterials of con- — page book in the laboratory and with 
_ other texts, particularly in courses in- 


‘struction... Practically every area larly ir 

the United St ates and Canada, and volving testing of materi: ls. In 

other countries as well, is confronted with | this | connection P rofessor Bateman 

problems conceriing materials of con- tthe stude derstanding of 

_ struction which are peculiar to itself. -_- the student’s unders 
materials of construction and their adap- 


The student should have a re: isonably 

‘tation to ¢ engineering uses | will be much 
» complete if a course of study 


Bsn! know ledge of available sources of in- _ 
laboratory courses in the physi-- 


as 
ar 


formation about mate ‘rials of construction | 
completion of his study. 

cal testing of materials and - the me-_ 
of concrete mixtures. 


 organiz: connected = construc tion. 
constantly revealing new knowledge of 
materials. The publications presenting 


Al Items on Ballot 
Approved a 


— .. 
canvass of the 


the 1950 letter ballot 
shows that the membership of the 
Society has approved all of the 
items listed on the ballot. 
included ofa new 
standard, 92 revisions of existir 
standards, and 58 adoptions of 
tentatives as standards. Details” 
the actions were ziven 
which was m: niled to members 
August, and they will be pub- 
lished in the 1950 Supplements to 
the 1949 Book of A.S.T.M. 
Standards which are now in prep: 


ration, 


- student will find his efforts rewarded if he 
will acquaint himself with the work 
public: ations of such organizations as the 
American’ Society for Testing 
terials. 


The author then eties, all 
of whie h are coope ratng in various 
phases of ASTM work. 
The Society attempts provide 
facility so that the e1 ngineering. 
~ student member can become acquainted 


w vith our work. The dues are kept very — 
1 the policy with 


2 ner vea 
low— $2 per year—an¢ 


‘Tespect to furnishing publications is 
ibe ral. These include the BULLETIN, 
the Year Book, Index to Standards, and 
the ‘Speci: il vompilation of Selected 
‘Stand ards for Stude nts—all for the $2 
dues. If the student w: ants any one of 
“the special compilations, for example = 
the Standards on Textiles or Petroleum. 
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20 > public: ation, buildings , -and for structural rivets? 


te naturally there stems from any which we are glad to do. First, it may (Consult ASTM Standards.)” 


Quit 


re. 
ms en student membership a a be stated that this is not the first good —S— We believe this new book is an out- 
consideration of what the Society does text that has been issued for students of publication. engineering 
nae ll T to facilitate the student becoming a full : engineering, nor will it pr obably be the student who spends some time conscien- — 
of ASTM. One means which last. A number of other texts pre-: tiously with | the publication willhave an 
in has been avé railable for m: years is the. viously issued have been Tey iewed in the broad-1 -range know ledge o of ma- 
Junior Membership: class. This pro-_ ASTM Butuertin, and we are glad to terials, and particularly will be able, 
vides a convenient transition: for the bring pertinent publications of this kind when gets out into industry, or wher- 
a ia “student ev entually to become a full to the attention of our readers. JA list ever he may be, to go to pertinent. 
“member of the Society. The for of chapter headings will convey the sources of current information. The 
Junior Membership, $9, are half the coverage of Professor Bateman’s s pub- is well printed with numerous 
regular dues of $18, and the entrance fee _lications; lustrations. 
of $5 likewise is half the regular fee. 

of she of a full membership except that he Mineral Aggregates. . 3 The 1951 Nom “iors 

> 
very working officers may perhaps sigh for Properties, Proportions... ‘mittee > 
‘the good old days when they were Concrete: | M: 

| move- ete: aniafs ucture, Placing, 
Junior Members!) Junior _Member- roperties. 173 InA SCORDANCE witt th 

— Concrete, “Mortar, Gypsum, and 


Lime Products................. 214 ~+‘By-laws providing that the Board of 
‘Structur: al Clay Products.......... 248 Directors shall select a nominating com- 


284 ‘mittee for. officers, the Board has con- 


nd their 


more than 100 Junior Members and 


poo 
ering: the believ es this number should sidered the report of the tellers—E. J. 
be increased and has taken steps to Ire ig tron and Steel.. 351 
s issued on Albert, ‘Thwing-Albert Instrument Co., 

ing, the entrance le ee is a C ont has is wed Steels. Mi Co. on the rec ommend: ation 

25,000 discussed. Any young person can be —s * of Steel; the Structur: al of members for appointees on the nom: 

ior Mesaber until the beginnir 

to every al year next his 2 “th W yrought Iron, Cast Tron, Ma lles able int iting committee and altern: ates, and 
ishes to ing his 24 has appointed tl the following: 
status of an Individual Member. = 519 Nominating Committee 
neering of the F errous Met als. . 548 
y but in Refer nces to ASTM Standards: Members 
his 300- ‘The Board’s Deve a The pages shown indicate the amount of H.C. Larson, Bethlehem Steel Co., Inc. a 
nd with tee in considering the poliey with re- “material the author devotes: to ea ac h K G. M: wckensie, The Texas Company > 

3ateman li t impress us, for ext ample there is a very J. R. Townse nd, Bell Tele ‘phone Labora- 
ead -poin s and is continuing this study, bu extensive bibliography of what seem tories, Inc. 
eir adap- be current and -to-date references at ‘HLL. Mi axwell, E. 1. du Pont de Nemours 
be much “the: end of each chapter. (Many of the and Co., Inc. 


“emphasized that the ASTM standards 


-F. G. Steinebach, The F ‘oundry, Penton 
may be revised from time to tir ne, and | 


Publishing Co 


tudy in- papers and _ public ations are ASTM.) 


the note that for the official source and "tremely valuable to any ‘engineering stu- ‘Res pespective 
ent. Professor Bateman did not ig- Pric e, , Carne gie -[linois Steel 
cations of the Society should be con-— 
t Prof ‘nore the responsibility of including a 

— 4 ed. In his new text Professor Bate- rather detailed index and this should be = W. T. Gunn, American Petroleum: Insti- 
man has some pertinent words for the of real student value. 
lot We would rather expect that the au- nbversity of Californ nia 

— | 4 “Numerous references to the Standards thor of any text on materials would find _— zohn, Bell Telep eon Laboratories, 
the of the American Society for Testing it desirable to incorporate many 
ballot. terials and the Amer rican Association: of erences to ASTM, and Professor Bate- Tour, ‘Sam Tour and C In 
ofthe State Highway Officials are contained man has been prolific in his use of. 
f the text. It should be understood that material, all references, whether Serving on ‘the 1951, Nomin: ating 
The ‘ar to ASTM or other r bodies, being care- Committee as ex-officto members ar 
Ble | i evised at frequent intervals. Every fully tied in with suitable footnotes. — three immediate past-pres sidents: te 4 
anew — effort has been made to refer to the stand- 
isting | *ds in effect at the time of completion of — Bei ing partial, we particularly like the Boyd, Richard L L. Templin, cand J. G a ; 
of the manuse ript but changes may be in e section on “Questions and P roblems” Morrow . The committee will meet ; 
etails feet by the time of completion of printing.” at the end of each chapter—for ext ample sometime in March and nominate for Z 
“Wha at tests are applied to... sewer each office —preside nt, vice- president, 
dings New on “Ma Matervals of C Yonstruc- pipes? (Consult current ASTM Stand- and ‘members of the Board of 
mbers ards.) again: Tabulate Directors. The selections by the Nom- 
I 

After using materi: al from the preface physical-test_ re quirements the AS- inating Committee will be announced 
to. to the new book ‘Materials’ of ‘on- Specifications Paving Brick,” ‘to the members in the ASTM BuLietin 

TM. struction” by John H. Bateman, 1, issued or “How do woods fe fail when subjected prior to transmission of official ballots. 
by the itm s rCo 2 West to irect. compression oa s parallel to 
| by the Pi an Publishing 2 W di I loads parallel to 
dth St., New York, N. Y., and avail- the grain? (See ASTM Methods D> 


t able at 86. 50 per copy, we would be un- 4 43.) Or “W hat is the range of ten- 
ppreciative if we did strength of steel for bridges and 
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Standard 
,OUGH the close ¢o- 
_ Operation of one of our active members, 
|. Brow n,! Met: allurgist, E. 
. du Pont de Nemours Co., Ine. and 
member of the Joint Committee on 
Filler Metal and Committee A-10 on 
-Tron-Chromium-Nickel and Related 
Alloys, we “are able to” present below 
another in the series of case “ire one 
whic h have stressed the importance of — 
recognized standard test procedures i in 
research work and dev velopment of new | 
products. Previous articles hav 
pointed out that in such fields as paint, 
motor fue Is, use of met als in high- 
tempera rature service and other rs, stand- 
ards have been in a key position 
enabling research work to progres 
Those who attended the recent 
meeting will recall a display of photo-— 
graphs illustrating the series of articles 


Many of the photographs: 
showed products which have resulted 


carried out important research | and 
standardization activities involving cor-— 
rosion-resistant. or s0- called stainless 
steels, and Dr. Brown’s discussion 
is therefore pertinent. 


‘This exploring of the significance of 
sti indards i in research is part of a ‘more 

extensive project which, among other 7 
aims intended to impress manage-— 
G ment, as well as the technical fraternity, 


with a appreciation of the signi- 


fieance of AS.T.M. work, 
— 


Boiling Nitric Acid Test for 


Corrosion- ‘Resistant Steels 


“The” A. S. .M. Recommended Prac- 
tice 4 A 262 — 44 T describes a corrosion | 


_ which is widely employed for the family 


- alloys known as the stainless steels. 
Quoting directly from the document, 
this test “has been found to be a very | 

useful and Te ‘liable method of 


pags 
a quality of corrosion- resisting steels, 


especially with regard to the effective-— 
Eprtor’s Note.—Members who may wish to 
have further information on evaluation tests for 
stainless steels are referred to the recently a 
lished A.S.T.M. symposium which includes a 
one by M. Brown, W. B. DeLong, and W. R. 
Myers to by Dr. Brown’ in his” 
history. 
ae. Supervisor, Materials of Construction Section, 
E ngineering Dept., Experimental Station, E. IL 
du Pont de Nemours & C ompany, Inc., W Wilming- 
ton, Del. — 


Cus History on | 


Aid in Corrosion revention Work 


resisting: steels.” 


after its originator, W. 


which were published 


from research work where standard — _ taining nitric acid, which previously has appé rently been held by some that 
tests were used, have been handled in nonmetallic the test was or could be used to deter- 


7 first use of the boiling 65 per cent nitric” 


test in boiling 65 per cent nitric aci a 


Use of Stand are ds in Research 


ness" a heat treatment. It. is “used 
primari ily as a quality control and 
inspection test and has also been em- | 
ploy ed to advantage in research leading 
to improvements ‘in composition, manu- 
facture, and treatment of corrosion- 


performance of properly heat- -treated 
material) to determine whether or not 
the unknown was “susceptible to inter. 
granular corrosion. Over a period of 
time the method “became ‘quite Widely 


used for this purpose. The necessity, 
for meeting this standard unquestion- 
The purpose of this case history i is to ably played a major role in improving 
show why the test was originally de- - the quality of stainless steel through, for 
veloped, how it has been used, and to q oe improved heat-treating prac. — 


point out its advantages limita- 


tice and control of carbon content. 
tions. Tt is now commonly referred 


The test also became important 

to as the boiling 65 per cent nitric acid “research tool in work aimed at the im- 

test, the boiling nitrie acid test, or 


provement of the stainless alloys, 
_merely the nitric acid 


_A recent appraisal of the test in com. 
still w n as ‘the Huey test, parison with other evaluation methods J 
R. Huey. The 


was given by Brown, DeLong, and 
test was first described by Huey in 19302. | 


-was the subject of an 


= 


Myers. 

deal of misunderstanding 
regarding the scope of the boiling 
acid test, persisting — over the years, 
was primarily responsible for delaying 
issuance of an A .S.T.M. Recommended 
Practice until 1944. The impression 


Subcommittee report in 1933.3 

In the early days of sts steel 

(orly about: twenty years ago), these 

alloys were inst talled in ms any serv ices 


involvi ing exposure to solutions con- 7 


‘mine general corrosion resistance to. 
any and all media. This is definitely 


containers or in high-silicon. iron. How- 
ever, numerous | ‘sterious “corrosion: 


failures of st: ainless equipment occurred not the case. So far as general cor 
which were found, upon investigation, — rosion resistance is concerned, results J ’ 
to be related to the heat treatment of of the e test are : applicable o1 only to boiling ? 
the material and which for the austenitic 65 per cent nitric acid. Neither are 

alloys were predominantly intergranular they applicable for predicting whether 
in nature. It was also found that im- or not pitting or stress-corrosion erack- 


properly heat- treated material could be i will occur in other | media. 4 
detected by subjecting a represente ativ _ primary purpose of the test in routine 
- specimen to a corrosion test in boiling evaluation is to detect susceptibility 2 
65 per cent nitric acid, thus permitting intergranular corrosion. this sense, 

corrective measures to be taken prior 


installation of equipment. The 


corrode susce ptible 
acid test might thls be considered asa terial. However, the does not 
"simul ited service test. As the ‘indicate which other media are capable 
stainless alloys Was expanded, how of attacking susceptible ma aterial in this 
ever, it was found that many other s serv- _ manner, or how quickly. — Such informa-_ 
ice which did not con-— tion can only be gained through pro- 
tain nitric acid also attacked improperly longed exposure in the: particular media 
treated material intergranularly. involved by service experience. 
The boiling nitric acid test proved — There are also certain other possib le 
be a reliable criterion for detecting limitations, as pointed out below. 
susceptibility to intergranular corrosion Howey er, ‘the t test hi as proved | itself 
(note the restriction) not only to nitric | extremely valu: able when properly ene 


acid but ‘to these other solutions” ployed contributed greatly 
well. The function of. the test as reducing intergranular failures in 


service from the st of common 
occurrence to almost a a rs ‘arity. 
For the unst: abilized alloys of ee 
entional ¢ carbon contents, correl ation 


routinely employed thus became that 

ofe comparing an unknown (the material 

represented by the under 
test) a 4 standard typical 


2W.R . Huey, ‘Corrosion Test for Research 4M. H. Brown, DeLong, ard 
and Inspe ction of Alloys,’’ Transactions, Am. Soc. Myers, ‘‘An Appraisal of Methods for ig, 
Steel Treating, Vol. 18, p. 1126 (1930), the Corrosion Resistance of Stainless 
* “Report of Subcommittee IV on Methods of Symposium on Evaluation Tests for 


STP No. 93, Am. Soc. Testing Mats: 


Steels, 
(1949). 


Corrosion Testing,"’ Proceedings, Am. Soc. Test- 
ing Mats., Vol. 33, Part I, p. 187 (1933), 
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in the case of the stabilized alloys. — the A.S.T.M. and the National Associa-_ 


ating experience. No similar com-— volves the use of apparatus for exposing Two “new members will be appointed 
plications are indicated to apply, to a large number of specimens in a single for two-year terms. Mr. Winkler has’ 
ELC 304, for which the test. seems ‘ontainer. Data are being : accumulated been designated Chairman of the cur- 
definitely applicable. = = to establish whether A.S.T.M. A 262- rent Award Committee. 
_ It is probable that boiling nitric acid 44 T should be revised to permit the - rent Award the Award of Merit hon 


| 


‘boiling nitrie acid test. data with enforced when the service media in wood products, including the remark- 
service experience in the 1 manner in- which the stainless: steel was be able sandwich constructions and 
dicated above has been amply demon- employed w vas not capable of inter- posites being deve loped which 
For type 304 the results seem granularly corroding even material corporate many other mate rials such 
“to be directly related to carbide pre- ow hich had been shown to be suscepti ible metals, textiles, and adhesives. ac 
cipitation. For types 316 or 317, where that form of attack. “Many service In Philadelphia, “on November 30, 
phases other than austenite are more environments fall into a borderline the: Franklin Institute, several 
to be present, the latter may also class in which it is uncertain whether speakers w ill discuss "various 7 aspects 
- contribute to increased corrosion rates or not susceptible material will be —- of conservation of our natural resources _ 
improperly heat-treated material, attacked. ‘field corrosion testing such” as forests and waters, including 
but carbide precipitation is still the intended to develop specific renewable resources. 
controlling factor. Secondary phases information on this point is being spon- Further details of all meetings 
[probably also contribute to increased — “sored by the High Alloys Committee of will be sent by direct mail to all mem-— 
rates, perhaps sometimes importantly, _ the W: elding Research Council. Both bers in the respective Districts. | 


With the new extra-low- carbon ty pe tion of Corrosion Engrs. are cooperat- 


grade (0.03 per cent carbon max. ), ing. In this program, properly and 
however er, recent w ork indicates that improperly heat-treated specimens of 
Com | 


increased corrosion rates in the boiling various stainless alloys, together with 
“in the unfavorable temperature range lieved specimens of the same materials, mittee e‘Appoined 


‘nitric acid test as the result of exposure _as-welded, welded-and-stress- re- 4 1951, of Merit 


may be due principally to sigma phase —_ are to be exposed to a wide variety of ee ae 
rather than to tarbide precipitation. service media. Evaluations represent- under the rules 
ot If this is true, it remains still to be ing the various conditions will be made ~ gover ‘ning the A.S.T.M. Award of Merit, 7 
7 proved for ELC 316 whether or not not only by the boiling nitric acid test, _ President Markwardt, with the approval 7 
other mele: will intergranularly corrode. but by two other methods employed for ~ of the Board of Directors, has appointed _ 
material indicated susceptible the same purpose—the boiling acidified committee which will review 
by the boiling nitric acid test, as they copper sulfate test and ™ he nitric-hydro- tions for awards to be given in 1951. a 
do its higher carbon counterp: ut, where —fluoric acid test. Past-President Richard L. Templin will 
carbide precipitation is the co ontrolling At the present time is” represent the Board of Directors on 


such a relationship can only b be proved ee the boiling nitric acid | test. bers from the previous group will be L. 


factor The existence or absence of being given to an alternate method of = committee, and the two hold-over mem- 
long-time exposure tests or by oper- proposed by DeLong,‘ in- Winkler and Carlton H. Rose. 


test requirements have sometimes been alternate 


mittee may on its own initiative mz “a 
nominations to the Board of Directors 


4 sider sugg gestions received from the 
A.S.T.M. technical ‘committees. The 


an 


New York. (Effects « of Bombing) Pittsburgh (President’ 
Ohio Valley (Air and — Pollution) | - New England ( (Wood an: and Wood Products) 


ular, tec hnical —are to dis. 
tributed ‘among the several general 
committee groups. — All suggestions fr from 


Philadelphia (Conservation) the technical committees must be in the: 
a silat hands of the Award of Merit Committee 
this Buu E TIN is being Meetings i in nm Pittsburgh, Boston, I he e offic 
prepared, me etings are im- Philadelphia: of technical committees have receive 
a communication concerning the award 


minent in several ASTM _Distric ts. Pres sident L. Markwardt will: 


Tn New York, on October 6, sr with copies of the latest rules, and the | 


visit two of the Distriets i in November. latter are also published in the 1950 


J. Kehoe, C hief, and “Accident. Monday, November 6, he will be A S.T.M. Year Book. 


New York Ope rations Of Mffice the guest at a Smoker and President’ The first of these new Awards: 
“Effets of Atomic Bomb Night” at the Pittsburgh U niversity Merit given by the Board of | 
on ects of Atomic Bombing. ‘Wedaes 
Tn under the aus dices of Club. Then, on Wednesday, Novem- a ‘Directors at the 19! 50 Annual Meeting. 
“the Ohi lley Di ti ber 8, the New England District. ‘The July BuLierin | ine luded the cita- 
io Valley District, is <a poten pen planning a_ technical _ meeting» with tions for the variou: men as well as = 


Very interesting meeting on “Air and 
resident Markwardt as the featured 
Water Pollution” with, as chief speakers, — graphs. 


technical speaker. He will present 

F. Warrick, C hief, Technical Serv “interesting. information ‘on wi and 

ranch, Division Water Pollution, U.S. 3 eee 
Public Healt Service, and H. G. W. B. Del song, “Testing. Multiple 

tor, Cor alth Service, anc ‘oe il of Stainless Steels in a edified Boiling, Nitric 

Or, ommi one ollu-— Acid Test Apparatus,’’ Symposium on Evalua- 

ssi Division Air Pollu tion Tests for Stainless Steels, STP No. 93, Am. 


‘tion Control, City of Cleveland. Soc. Testing Mats. (1949), | 
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Polish Stanc ard 


PERFORMANCE standards 
will occupy a prominent place in the ini- 

tial program of the newly formed Com- | 

“mittee D-21 on Wax Polishes and Re- 

lated Materials. The first 


since organization was marked by 

sincere desire of those present to organ-— 
ize and begin the task of assembling the 

necessary background of data required 
7 before the actual formulation of the 


much- needed per for mance and chemical 
and physical property standards in the 
field can go forward. A two-day meet- | 
ing was held on September 14 and 15 at 
the National Bureau of Standards, 
OW ashington, D. C. During this time 
each. ‘subcommittee held its first meeting 
and developed its organization. Fol- 
lowing the meetings the 
main committee meeting was held at 
which proposed By-laws 
adopted and election of permanent of- 
was held. The officers elected for 


WLW alton, National Bureau of Stand- ow 
‘ice-Chairman, J. V. Steinle, S. C. 
“4 Johnson and Son Co.; and 
S. Johnson, Franklin ‘Research Co. 

business of the 
formulating a 
_ scope of activities and adopting initial 
programs of work. The Subcommittee 
on Nomenclature will limit its activities 
the definitions and descriptions of 
terms used in the manufacture and _ 
evaluation of wax polishes and related 
proper func- 

‘materi; ils necessary to. the proper fune- 

tioning of the committee. Two com- 


the Society in 1952 are re Chairman, W. 


7 


prehensive terms which will receive ini- a ‘a number of cooperating memb 


“wax polish” and 


tial consideration are | 


“other rel: ated mat "7 
of the Subcommittee on Ray aw M: aterials — 
concerns the preparation of test methods 
entering into the manufac ‘ture of wax - 
polishes and Tel: ited _ materi: ils. 


first objective will include a review of 


methods published by the American 
W ax Importers Association. survey 
of raw materials now used will be “es de. 
The Subcommittee on Physical and 
Chemie al Tests, after careful 
tion, 
search and development of physical and 
test methods for the evalua- 
tion of finished wax polishes and related 
— als prior to their use or applica 
tion. Existing appropriate . ASTM test 
methods as well as other sources will be 


listed and reviewed for their adaptation — 


ICAL COMMITTEE NOTES 


mance Tests to Be Stressed 


to the work of th 


position to adopt specifications 


Tests. The scope of this subcommittee _ 


The scope An interesting talk on “Wax Re- 


adopted a scope embodying re- 


Whitewares Divi ision of The Americ 


can 
Ceramic Society. Reports were made 
indicating fine progress on the part of the — 
ommittees on Nomenclature, Tests 
and Specifications, and Research. 
pers presented by the latter group p and . 
other papers discussed at the meeting 
included proposed n methods for testing ; 
-whiteware clays, “particle-size deter. 
minations, glaze stress, autoclave tests 
for delayed crazing, smoothness of glaze 
surfaces, tensile testing at elevated 
temperatures, determination of ab 
sorption, and outline of methods of 
phase identification for whiteware bod- 
jes. _ The OV er-all progress of this rela- 
tively new y committee has" been most 
satisfactory. 


in 


> 


e committee. P hysical 
property determinations such as pH, 
“total solids, heat st ability, and freezing 
"characteristics will be developed into 
ASTM standards. Even though it is: 
expected that the committee will not be 


time, pending the development of 
test methods, the st subcommittee on 
specifications set up a scope which will 
include the development and prepara- 
tion of specifications for rae 
polishes and related materials. ae 
Performance tests apparently will be 
one of the fields of endeavor of most in- 
terest to the committee and wax 
polish | industry as evidenced by ‘the 
many requests for active participation | 
in the Subcommittee on Performance 


Calender of Meetings 
and “‘short’ calenders u will appear in 
alternate BULLETINS. The ‘‘short’’ calen- 
dar notes meetir gs in the few immediate weeks — 
long”’ calendar for months ahead. 

Society FoR APPLIED SPECTROSCOPY—Nov- 


ember 7, Socony-Vacuum Training Center, 
aL F ou 
Meeting, November 10, a Edgewater 
Bune h Hotel, Chicago, Ill. en 
FEDERATION OF PAINT AND ARNISH Pro- 
DUCTION CLUBS—2 28th Annual Conven- 
tion, November 9-11, Congress Hotel, 
Chicago, I. 
_AMERIC AN PETROLEUM InstrTuTE— Annual 
Meeting, November 13-16, Biltmore & 
Ambassador Hotels, Los Angeles, Calif. 
NATIONAL PAINT, VARNISH AND LACQUER 
Day), November 17-18, Fairmont 
San Francisco, Calif. 
AMERICAN STAND ARDS AssociaTion—: Annual 
Meeting, Nov ember 27-29, ork, 
AMERICAN Soctery oF MecuHANIcAL ENGI- 
NEERS—-Annual, Meeting, November 27- 
December 1, Hotel Statler, 
“American InsTITUTE oF CHEMICAL au 
NEER3—Annual Meeting, December 3- 6 
Neal House, Columbus, Ohio. 
AMERICAN ASSOCIATION FOR THE ADVANCE 
_ MENT OF Scrence— 117th Meeting, Decem- 
26-31, Public Auditorium and Down- 
town Hotels, C ‘leveland, Ohio 
Soc 1eTY Of AUTOMOTIVE E NGINEERS—An- 
nual Meeting & Engineering ‘Display, 
January 8-12, 1951, Book- Cadillac, De 


as 

velopment o of for testing the 
periorsannee of wax polishes and related 
materials. | ‘The magnitude of work to. 
be cov ered in this subcommittee has 
warranted the formation of particular 
sections to work on specific p per formance 
projects. These sections will be: Sec- 
tion A on Slip Resistance, Section B on 
Wear, and Section C on Appearance. _ 
Much valuable discussion took place on _ 
this very pertinent subject of perform- 
‘ance in which it was brought out that 
there are many factors which will be in- 
volved 
tests. _ Decision was reac ached bead _use 


‘and ¢ arr: were m: to ‘distrib. 
ute s: amples from one specific source to 
ers for 
pene robin test work in their laborato- 


search” was given by Dr. Steinle before 
an open meeting to which other than ; 
committee members | were invited. troit, Mich, 
alk described in a very. interesting Socrery or Piastics ENaineers, INc 
inner the deve ‘lopment of ni ature al wax Annual | Nation: il Tee thnical Conference, 

resources and refining methods ins ~ aac... 
tuted in Brazil and the deve ‘lopment of | A 
new sources from sugar cane. T he next 
‘meeting of the committee is planned for 


MERICAN INSTITU TE OF Mininac & METAL- 
Chicago with te ntative dates Of “April 
OF 


"American Society Materials— 
“March Meeting and Committee Week, 

March | 9, 1951, 7 _ Netherl: ands-P ‘lass 
W ESTERN Mr TAL ‘Conaness & Expost- 

--T1IoN—Mare th 19-23, 1951, Oakland, Calif. 


AMERICAN SOCIETY OF Mecuanicat ENat- 
NEERS—Spring Meeting, | April 2-5, 1951, 


URGICAL ENGINEERS—Annual 
25 and 26, 1951. 


February 18-22, 1951, Jefferson Hotel, 


Meeting of Ceramic Whiteware 


ComMITTEx ( C-21 Ceramic q 


W hiteware met at Bedford Sprin 
Pa., on Se ytember 2 21. this es, Tue American Ceramic Socte TY 
pre- Annual Meeting, April 22-26, 1951, 
fall meeting of the 


Palmer House, Chicago, Ill. 
AST M BULLETIN 
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NOTE —T; "hese ‘ ‘Personals” are arranged 


to the news about members. 


bye ur absence, to the W 
search Laboratories, Pittsburgh, as Advi- 


had been serving as Manager of Chemistry 


Bani R. Banerjee, forme rly Research 
Engineer, Standard Oil Co. (Ind. + Chicago — 
has joined the faculty of the Bengal Engi- -— 
neering Colle Ze, 
India. 
« Study of Metals of the University of 
- Chicago, has been named by The F ranklin 
Institute to receive its Francis J. Clamer 
Medal for meritorious achievement 
metallurgy, the accompanying ation 
reading: * ‘In recognitio of his outstanding 
contribution to the knowledge of crystal 
structures and of the effects of deformation 
and aging on various metallic crystals.” — 
Oliver P. Beckwith has been named 
Assists ant Director of Quality Control, 
Alexander Smith & ‘Sons Carpet Co., 
Y onkers, N.. Y. Formerly Chief of the 


tories since 1945, Mr. Beckwith joined 
Smith in 1935 as a Product Engineer. 
During the latter stages of the recent 
World War he served as principal textile 
- technologist in the planning division of 
the Office of the Quartermaster General 
_U.S. Army, and is currently Chairman of 

the Pile F: abrics Panel of the Subcommit- 


National Res: sarch Council. | Active ol 
AS.T.M . tec hnical committee work for 
_ ‘Many years, Mr. Beckwith is Secretary of 
on Quality Control and is 
the present Chairman of 

Wool of Committee D-13. 


for the Johns-Manville Corp., was inducted - 
oy recently into the company’s Quarter 


— Century Club at a dinner at ‘the Belmont 7 
Mr. Berge 


Plaza Hotel, New York City. 
is recognized as one of the country’ out- 
Standing authorities on asphalts, tars, and 
pitches, 
William formerly Assistant 
Director of Laboratorie s, Federa l-Mogul 
Corp. , Detroit, Mich., is now associ: ited © 
with Charles K: awin Co., Chicago, Ill. 
: _ Leon V. Foster, formerly in charge of 
Bausch «& Lomb Optical Co.’s Scientific 
Bureau’s 
tion, has been promoted — to head of the 
“Military Engineering Dept. of the com-— 


pany. A graduate of Syracuse Univer- — 


-Sity, Mr. Foster joined the optical firm in 


0 


ctober 1950 


_ News items concerning the activities of our ‘members 

will be welcomed for inclusion 


requently two or more members may be referred to in the same note, in which case the first © 
— one nomed is used as a key letter. . It It ws believed that this tiie will facilitate reference 


sory Engineer for the Chemical Dept. _He— 


Research for the Westinghouse A tomic 


‘University of Caleutta, 


Charles S. Barrett, of the Institute for 


company Product Engineering Labora- 


tee on Quartermaster Problems of the — 


ion on 


7 ‘Edward H. Berger, Asph: ult 


Microscope Development Se 


West Tar Product ts Corp., 
Ind., in a similar capacity. Te 


C. has beer n 1 named Assist- 


Detroit, Mich. ‘He was aa ith 
Univers: Oil Products Co., Chicago. 
G. Oberfell, Vice-President of Re- 
—e search and Development of Phillips Petro- 


in this 


leum Co., Bartlesville, Okla., has retired 


from active under the com pan 


in order of alphabetical sequence of the names. 


Ceramic Whitewares. Dr. A. L. Johnson, 
director of the new laboratory, is active on 
Committee 


C- 


Albert S. Orr, formerly Gener ral Fore-| 
of the Refinery Technology Division 
(and Assistant to Herschel G. Smith, 
anager), Gulf Oil Corp., Philadelphia 
was previously with the Civil Aeron: autics Smith. T. L. 
= Cantrell has been named Assistant Direc- 
Administration, Fort W orth. 
P. Gloockler, formerly Sts 
y standards  C. G. A. Rosen, Director of Research 
E engineer on the central staff of Avco Mig Caterpill: ur Tractor Co., Peoria, IIL, is 
is now Chief Metallurgist at the New James Clayton I ecturer for 1950. The 
Tea Div. of Aveo at Coldw: ater, Ohio. = Ch ayton Lectures, sponsored by the British 
K. W. Graybill, Chief Engineer fs Auto- Institution of Mechanical E ngineers, are 
‘matic Electric Co., Chicago, Ill., has been — designed to promote the advancement of 
- elected Vice- President of the company. know ledge i in fields related to mechanical 
Mr. Graybill will also remain in the capac- engineering, and are delivered annu: ally by — 
- ity of Chief Engineer, and will continue engineers or scientists of world reputation. 
to direct research, development, , and Rosen will present the 1950 Lecture 
patents. on November 14 in London; his subject: 
Roger C. Griffin b has retired as Vice- be “Significant Contributions of the 
President of Arthur D. Little, Inc., Cam- Research Laboratory.” 
bridge, Mass. Mr. Griffin had repre- L. P. Seyb, since 1942 a — and 
ented his company in AS.T.M. for m: any pee leader in the Research Department 
G years, being a member of Committee D-6 of Diamond Alkali Co., Clevela und, Ohio, - 
on Paper since 1937 and s serving as chair- has been named Manager of Rese arch, ‘ ated 
man of that group for three years. Hewas — Angus G. Sturrock has been ap pointed | 
‘a member of the A.S.T.M. Board of Direc- Manager of the Metallurgical Division of 
tors in 1940-1942. Wyckoff Steel Co., Ambridge, Pa. He 
William F. Little, Engineer in Charge, _ has been with the comp: any for 22 y ears. —_ 
Photometric Dept. of the Electrical Test- New 
ing Laboratories, Inc., New York City, astle, Pa., recently dedicated its new 
recently received the 1950 Illuminating $300,000 W. Keith McAfee Labor: itory,, 
_ Engineering Society Medal, the highest one of the first and largest of its kind in the 
honor in the lighting field, prese ntation plumbing» fixture industry. he ultra- 
being made at the Opening Session of the | modern research laboratory was Pamed in 
Soci iety’s National Technical Conference honor of Universal-Rundle’s late chairman 
‘in Pasadena, Calif. The accompanying of the board of directors, W. Keith McAfee 
citation referred to ‘ ‘his nearly half-century © for many years a nationally prominent 
of achievement “in the developme nt ll figure in the ceran id engineering pro- 
equipment and standards for measure- fessions. Dr. McAfee was a former mem-— 
-ment and testing of light” and “his out- ber of A.S.T.M. Committee C-21 on 
standing influence in the development of 
certification ‘programs for the lighting 
industry.” 
A. D. Macintyre, Assistant Engineer, 


21, as well as on Committee | 
Pacific Gas and Electrie Co., San Fran- Fred Wilhelmy, formerly with T The 
cisco, has retired. Mr. Macintyre had © onia O & C Co. , Ansoni: , Conn. .isnow ; 
active in the work of A.S.T.M.Com- associated with the United Elastic Corp., 
nittee C-1 on Cement for several years. Lowell, Mass., as adesigner, 


4 Gerald H. Mains, Development En ngi- James C. Zeder, formerly Chairman of - 
nee r, National Vulcanized Fibre Co., 


the C hrysler Engineering Board, has 


Wilmington, Del., and Albert G. H. made Director of E ngine ering and 
Professor of Building Engineer- search, hrysler_ Detroit, Mich. 


Zeder, 


and Construc tion, Massachusetts 
Institute of Technology, Ceniabiios. are 
to be. Judges in connection with the 1950 
Prize Paper Contest of the Society of 
Plastic Engineers, Inc Mains to. 
Chief Judge. Full information about the { 
contest may be obtained from the Society ‘ 


of Plastic Engineers, 409 Security Bank 
Building, Athens, Ohion 


Henry AL Meyners, formerly Chief 
Chemist, Eastern ‘Tar Products, Balti- 


more, Md., is now associated with the ae 
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ON NEW M EMB ABERS hes Other than U. S. Possessions 


EMDE! c EMENTOS DEL | Edgardo G. 


Héroes del 47, N. L., Mexico, 


The following 56 members Franco-Beice \XPORTATION 
IO EN m TuBEs 64 Rue Pierre- Ch 
3 ugust 10,1950 to September 18, 1950, making the Paris 8°, France. 
total membership 6752 ... Welcome ‘to ASTM Impertat Cuemicat Inpusrries, Lrp, , Dye. 


Note—-Names are arranged alphabetically— —company members first then individuals 


_ Physicist, Rubber Service Dept., Hexagon 
House, Blac kley, Manchester, England. “J 
A Conso.ipaba, 8. A., Felipe Soto, Metal. 


RICAN BILDROK o., W. L. Morrison, E, A. F., Chief Food Drug Cc hem- NoRMENAUSSCHUSS + Frie 

Director, Research and Development, ist, State Department of Public Health, senplatz 16, Koln I, Germany. 
2001 W. Pershing Rd., Chicago 9, ‘University of California, Berkeley, Calif. Beiay, Grirron, Ingenieur, Sociéte 


For mail: 2022 California St., Berkeley 


Krarr Foops Co., Engineering Dept. 500 
_ Peshtigo Court, Chicago 90, [ls 


ArrcrarT Co., Hiram Brown, Chief ENGINEERING Dacca, The Princi- 
Metallurgist, E ighteenth and Gr: and. Av Valley District pal, P.O. Ramna, Dac ca, East Pakistan. 
Des Moines low a. PRICE Brot HERS Co. Har ry 8. Price Jr. Hockina, H. Tec +hnical Representative, 
B ARDWELL, RicHarp A., ‘Engineer of Tests, > Nickel Co., Ltd., Claridenstr. 25, 
Vice-I resident, 19: 32 E. Monument Av = 


QOakiawn Shops, Danville, 

Boss, KENNETH A., Technical Director and | 

- Plant Manager, Mutual Dealers Whole- 


Box 825, Dayton 1, 
Haupt, Karu W. Sales Engineer, National 
Valve and Manufacturing Co.,. Pittsburgh, 


JAPANESE STANDARDS ASSN., Naka. 
moto, Chief Managing Director, Patent 
Bldg., 1 Sannencho C hiyodaku, 


gale, Inc., 2361 Hampden Ave., St. Paul 4, Pa. and Atwood & Morrill Co., Salem’ = Japan, j 
Minn. Mass. For mail: Room 504, 519 Managing Director The 
gineering 188 W. St., Phila delphia Di outh India, 
Chicago 1, iladelphia Distric Lona, ¢ HARLES, Ingenieur I rincipal Service 
Gu M. A., Vice- President, 1 Decnan, Tuomas F., Corrosion Engineer, des Recherches, Société Electro- 
Industrial F inish 1es Co., East Water St., a I. du Pont de Nemours and | Co., Ine. Ugine, 10 Rue du Plat, Lyon 
Waukegan, Ill. Chambers Works, Penns Grove, N. thone, France. 
EACH, VERNON G.. Engineer and Leur, C. B., Vice-President and General SANDOVAL, Marta DE LA, Diaz y 
Director of Research Devt. Peabody Coal “Manager, William Boekel and Co., Inc., — _A., Gabriel Mancera 1139, ( Joona dd [ 
: Co., 231 S. La Salle St., Chicago An 7 509 Vine St., P hiladelphia 6, Pa. Valle. Mexico, D. F., Mexico. 
Me NEL LY, Donatp P., Quality Control!  Ricurer, Sven, Consulting Chemical Engi- 
Engineer, Fort Wayne C Paper neer, 419 W. Johnson St., Philadelphia 44, 
sion, Ray D. Leary, Chief Engineer and Pittsburgh District 
Wis aul --Havexorre, Warrner L. Assistant Man- 
a. ¥ ager of Research, Firth Sterling | Steel and eee 
Frep 8. Assistant to Technical >» 
0., 20 N.W Pittsburgh Steel C ‘0. » Monessen, Pas ‘The death of 
Milwaukee, Wis. For mail: 8330 Hvupsarp, B. M., Chief Inspector, Wagner 
‘Whitney Milwaukee 11, Wis. lectric 6400 Plymouth Ave, St. AINSwe ORTH, Manager, Tool 
Ernest H., Director and Presi-— _ Louis 14, Mo, 
dent, Radiation C ounter | _ THOMPSON, A. Paut, Director of Research, Alloy. 3, | 
Inc., 1844 W. Twenty -first St., Chicago 8, - The Eagle-Picher Co., Box 290, Joplin, 10 niladelphia, | ina (August 1 0). 


Southern California District ‘Driver- Harris Co, Harrison, N.J. (Sep- 


Cleveland District P. A. Chief Engin 
7 Chief Engineer, Selwyn- 

Driv er- H: company membership since 


‘Knight, Jr., Vice- 175 Kelly Ave. Co. "Calif, 


Joun E. , Metz ‘al Engineer, Washington ) District 7 


The Permold Co., Box 70, Medina, Ohio. 
Mait, Jesearch Analyst, National Car- Engineer, Housing and Home Finance 
h Labs., leveland 1, Agency, Washington 25, D.C. For mail: 
Allandale Rd., W ashington 16, D. C. 


1929. article on page 25. 


_Baytor, President, Louisville 
Cement Speed, Ind. (August 25, 
(1950). Representative of Louisville Ce- | 


“ment company membership since 1920, 


Ru SSELL, WILLIAM. 7% Research Engineer, 4 
‘Detroit D ond Home Finance Agenc and representative of his company 
ELL & Washington 25, D. C. or mail: 3440 years on Committees C-1 on Ce 
Champney, Thirty-ninth St., N. W. “Washington ment, C-12 on Mortars for Unit Masonry, 
President, 9501 Copland Ave., Detroit D.C 
J. rh I R.C. York- Ontario District He had a leading part in organizing 
N., Ltp., F. H. Vercoe, Plant. mittee Cl 2 and did much to. stimulate te its: 
a Hew England District. Manager, Shiney St., Hamilton, Ont. w york. 
Baxrer, J. V., Quality Manager, United ada. DUNGLINSON, Chief C ‘he mist, 
Shoe Mac achinery Be and Possessions Chicago By-P roduc ts Corp., Chicago, Ti 
Lane axp Batce Co.,L-R. Kennedy, (May 12, 1950). Member since 1937, 
Mass For mail: 72 Essex St.. Holyoke President and General Manager, Box 631, HERBERT HenvE RSON, ‘Vice- 
Massy Rapid City, S Dak. Scho Preside nt, Engineering Dept., , Gulf Oil 
Sou THWIRE Co., Roger J. Schoerner, Man- 950). Rep- 
New York District ager, C ‘arrollton, Ca Corp., Pittsburgh, Pa. (July 7 7, 1950). hep- 
F Owne Di Brown, Watrer, Chief Desi ign Engineer, resentative of any me vembership 1931-_ 
Owner-Director, The Brewster Co., Inc., P. O. Drawer 1095, 195 0. 
Hopewell, N. La. For Kirby W. G. Hooper, Vi ice-President, Mid 
= echnical Director, C., Sales Manager, The Stand- Piping and Supply Co. St 
“National Container Cory ard Magnesia Co., Gabbs, Nev. Louis, Mo. (March 11, 1950). Repre- 


 ¢ 


Lanpes, WILLIAM, Owner, Paper and Pulp | 


Tuomas, Hucventn, Jr., Thom: as of company membership 


Hutton, Box 1043, Savannah, Ga. 

Station, U. S. Department of Commerce, Mvueser, retired Civil Engr 

OTO, ) i =] 

“Kell «&G ruzen, 80 Fifth Ave., New York — National Bureau of Standards, U niversity ‘neer, Long Island City, N. Y. (August 4, 

e of Washington Campus, Seattle 5, Wash. S.T.M. dating 

& ) Se 1950). His affiliation in A.S.T.M. dating 

For mail: 3823 W. Willow St., 6, 
denotes Junior Wash, 1898, Mr. Mueser received his Fif 
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‘Year -Membe ership Certificate in in 1948. 
For many years associated with and later 
of the Concrete-Steel Engineering 


many years contributed a great deal to the - 
advancement of the Society’s work in 
both standardizati ion and research. 


‘from the org: anization of the group over 2 " 


"years ago and to the work of which he 
made notable contributions, he also” 


Co., New York City, Mr. Mueser subse- for only a short time, he died on September __ served effectively on the ASTM-ASME_ | 
quently was associ: ated with the Fede ral = 14 at Morristown, N. J., Memorial Hospi- Joint Committee on Effect of Temperature | 
Administration of Public Works, Staten tal. on the Properties of Metals, A-10 on Tron 
‘Island, as Engineer-Inspector and Con- Born in the state of Washington, Mr. — Chromium, Iron-Chromium- Nickel and | 
- struction Engineer, and during the recent Bash received his technical education at Related Alloys, and the Joint Committee 
t World War served in the Engineer Re- the University of Washington and Uni- on Filler Metal. a aa 
~ gearch Office of the War Department, New _ versity of Wisconsin, accepting his first in- = In addition to his valuable work in 
York City, dustrial position with Leeds & Northrup ASTM, he was an active member 
Cartes Epwarp SKINNER, retired 


‘o., Philadelphia. Tn 1923 he v went with 
the I Electrica’ Alloy Co. and was with the 
Driver Harris Co. for some 23 years, bée-— 


formerly Assistant Director of Engineer- 
‘ing, ‘W estinghouse Electric and Manufac- 
turing Co., East Pittsburgh, Pa. (May 12, 
1950). Member since 1903. (See 


numerous other technical and scientific 
including the American Chemical 

Society and Institute of Radio Engineers. 
coming Assistant Vice-President in Charge _ 4 To his wife, his three sons, and two 
of the Technical Department. daughters the Society extends its sincere 


_ While his most intensive work in AST M_ sympathy and records its appreciation for 


JouN C. SovrHarD, Director of Re with Committee B-4 on E lectrical his many contributions toits work andthe 
 gearch, Solar Aire raft Co., San Diego, Heating, Resistance, and Related Alloys cordial spirit with which that help was 


7 Calif. (September 4, 1950). A member of | 


of which he had been secretary virtually 
& .T.M. since 1948, and a member of the 


given, 


Aviation Panel of the A.S.T.M.-A.S.M.E. 
Joint Committee on Effect of Temperature 
on the Properties of Metals, Dr. Southard — 
his first year on the N.A.C.A, RATO RY UP PLIES... 
subcommittee on Aircraft Structural Ma- 


terials, and was actively asscciated with 
many other technical societies. Formerly and Literature re and Notes on on or Apparatus 


Niagara Falls, 


author of many tec hni al papers, and had be 
Pi Note—This information is based on literature from “apparatus 
contributed several chapters of text and f 
illustrations to the recently published book many facturers and laboratory supply | houses. : 
in the Pitman Metallurgy | Series s, “Tita- 
: Catalogues and d Literature ea y radia ion, a new microscope: 


lamp featuring optical control of light in - 7 
tensity, a new type mortar and pestle, a - 
tubular filter made of fritted glass, and 


Large Two Lens Quartz 
Charles Edward Skinner 7 _ A new bulletin describes and illustrates 


1865- 1950 all of the principal features of this preci- introduces an ASTM certified thermome- 
sion research instrument. Dispersion testing set. All told, 20 items are il- 
In tHe death of Charles curves for the interchangeable quartz and —iustrated and described. 


Edward Skinner, member of the Society glass optics are included together with Scientific “Glass Apparatus Inc, 
since 1903, affiliated with specifications, optical diagram, and list of Bloomfield, N.J 

Electric” “and Manufacturing Co., East recommended accessories. Instrument 

‘Pittsburgh, Pa., from 1890 to 1932 when _ become notew orthy because of its resolu- - Proving Rings—The publication of an 
7 he retired, ‘the Society loses one w ho tion and its continuous wave-length set- ‘illustrated, descriptive bulletin on direct 


' , - ling proving rings which are used in 
ae en ting whereby any portion of the spectrum reading p g ring 

Frcs se = a ed > — can be brought | to the center of the pla ate. calibrating the loads of various types of 
ras constantly interested in its wor “Spages. 


testing machines and presses—including 
wide range of interests in Westinghouse, Bulletin 161-50, The Gaertner Scientific 


-Brinnell and Universal testing machines is 

among other things Corp., 1201 Wrightwood Ave., Chicago _announced, This file-size data sheet gives 
sponsibility for the organization andequip- full information on | sizes, capacities, 
ment of Chemical, Phy sical, and Process weights, and dimensiops of ‘these instru- 


well as the High-Te nsion Electrode Catalog The complete 


ments. 
line of pH electrodes and assemblies for Steel City Testing Machines, Inc., 8843 


saboratory and a new Research both industrial and laboratory applications: -Livernois Ave., Detroit 4, Mich. 7 
aboratory, were reflected in his w vide is now presented for the first time in a new, 
Tange of interests in the Society. ~Hewas 28-page catalog, Electrodes, Assem-— 
a officer of the Society in 1912, and it was _ lies, Parts and Accessories.”’ It lists the — _— Notes 
very heartwarming to receive from Dr. antages of each type of electrode, 
le-page Metallo h—A_ rec tl ounced 
Skinner, when he came from ee by means of an illustrated, double-page etallograp recently announces 


pe ad, shows each assembly “and all of its : metallograph is said to prov ide equipment 
Signal Corps, U. S. Army, a handwritten components in tabular form. _ Glass elec a that combines the economy of more limited 

. = eee econ rodes for industrial use are shown in de- —s capacity instruments with many of the 
Rote indie: ating how valuable he considered” tail, whether for use in plastic, Pyrex, or performance advantages of the most ad-— 
‘the A.S.T.M. work to be in ¢ rection iron assemblies; glass elec ‘trodes for labo- vanced metallographs. Among the fea-— 
with his War endeavors. He was vitally ratory use are illustrated with their ape tures stated by the manufacturer are: 


during the recent W orld War to assist the 


interested in the early International propriate measuring instruments. Other straight- line observation, centralized con- 
sociation for ‘Testing M: ateris ils, w as an L&N Laboratory electrodes—hydrogen, ‘trols, new fine adjustment mec 
ards Comn e. the f f th listed with their reference electrodes. new elevating aevice, improved fliter and > 
littee, t 1e forerunner of t hecrhing sys 
Catalog E N-S5, Leeds & Northrup Co. heat-absorbing system, solid cast optical 


bed. The metallograph includes equip-— 
_ ment for bright field, dark field, and polar- : 
ized light; met: logr: iphic phase contrast 
can also be accommodated. 
Yatalog F-23832, 
-1883- 1950 ter NY & Lomb Optical Co., -Roches- 
J.—No. 11 in the series. It illustrates” a, N 
In THE death of F. . Bash, onl describes a number of new items 
fo ng @ member of ASTM, the Society | cluding a quadrant culture plate, a fl: sk — for Tests of Rubber and Rub- | 
= ses one of its very active committee mem- fr speci: al cork- insulated top to prevent  ber-like Materials—Said to be the first 
nial rs and officers, who over a period of burns to hands, and a vacuum oven 1 that’s s precision ozonator ever to be made com- 


4934 Stenton A ve., , P hiladelphia 4 44, Pa. 
Laboratory Equipment —A new 16-page 
issue of ‘‘What’s New for the Laboratory” 
has just been released by the Se ientific 
lass Apparatus Co., Inc., of Bloomfield, 


AS.A., and was a Past-President of the 
Amerie: an in Institute of Electrical Engineers. 


Francis Edward Bash 
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r silable, it bens developed Sieve Shakers—A new line of 
_ through extensive research to meet a need = brating sieve shakers, using standard os JIN | 
for accurate ozone testing involving ac- screen scale 8-in. testing sieves, according 
 celerated aging and weathering tests, to the manufacturer. provides sieve analy- O M A N 
cracking phenomena, etc Among the uickly and accurately, contributing to 
design features are emphasized a uniform operation, insuring customer N E W: S 
ozone and temperature “distribution satisfaction and a definitely uniform end | 
Operating electric flowmeter, and an ac small i in size, portable, and operate on or- ; ae 
curate voltage control of the ozone gener- a.c. (220-volt to order). ts change 
ator, The air flow and the generator volt- § The vibrating action of the shaker is pro- “bey in personnel, new plants and 
age are indicated by two meters mounted duced by the patented electromagnet es and other notes of "interest 
the panel for convenience in maintain- drive energized by rectified, half-wave a.- 
ing constant test conditions. = -—3600 vibrations per min. from 60 cycle. 


G. FP. Bush 175, Prince- There are no bearings, gears, belts, or pul- Ba AUSCH_ & I Optiad 


on, N.  Teys, ete., to maintain and replace—no 
brication required. The capacity of- the 635 St. Paul St., 
announces the promotion of three scien- 


uantitative, 10-me shaker is 6 standard 8- in. test sieves an 
= Hlograp has been _—bottom pan—or twice as many half si ves Harry G. Ott, head of the Military 
for the horizontal sweep of the instrument Syntron Co., Bow 220, City Pa. was appointed assistant to Carl L. Bausch, 
and regulated voltage calibration for ver- vice-president in charge of the company’s 
tical deflection. Both time and voltage Research and Engineering Div. and will 
alration are accomplished by charge of special military prot, 
ing a calibrating signal for the input signal. — ated trucks, railway cars, warehouses, ~ Leon Vv. ‘Foster (see personals); James R 
_ The Y axis of the instrument, which in- hi i retail > ‘d to b Benford, a member of Bausch & Lomb’s 
cludes a fixed, signal-delay line, providesa — ‘ships, and retail stores’ units, is said to be oe ~— 
sensitivity of 0.1 volt peak- to-peak per de self-contained 
_ thermometer developec e Laghabue as Foster’s successor. 
inch. | Transient response of the Y axis is Instruments Division of the Weston Blec- a 


such that a pulse having a rise time of 0. ae + aie 


with a rise time not exceeding 0.03 micro- eorder” 


second, The Y axis amplifier provides 2.5 
cording thermometer with a temperature 
in. of ‘undistorted deflection of unidirec — ge, in various models, within = 


tional pulses. An equivalent 5 in. is pro- ? 
vided for and be 4. 3. Downsbrough, President, and Dr. D. M, 


__- positioned over the useful area of the cath- "S 
ode-ray tube. For either the time-base made for on-off recording of related equip- | 


Boonton Rapio Conrorat ATION, , Boonton, 


is a completely self-contained re- "management, effective September 1, 1950; 
W. D. Loughlin has been elected Chairman 


‘said ment. The instrument measures 5¢ by ScrentIFiIc Co, Ine., 
a id di dd I _ 5% by 44 in., and weighs 34 lb. Remote _ h fer of ite off i 
he recording t pa announces the transfer of its offices an 

ff Blectrical Corp., New- from its former address in 


Main Avenue, N.J. XN. J. During the more than thirty 


and without manipulation by the o va- = of the conventional Brown Radiama- >; is doubled ze. The increasing volume 
tor, the exact color of each sample of cot- tic pyrometer head to be used in conjunc- oubled in size. e 
ton brought to it. For cotton colors, co- tion with standard Brown “Electronik” of business soon made those facilities ins 
ordinates “Ra” and “b” provide, with potentiometers is designed to facilitate adequate. The new headquarters is 
_ conversion, a picture close to that of meas- _ extremely — high-temperature measure- massive brick and concrete structure pur- 
- urements in terms of Munsell value and ments, of the order of 3200 to 7000 F.  _al 1949. The fi over 
chroma. The instrument was designed § The new unit is designed for sighting on _ chase in 194 ae: COG ire is 
to show graphically on a two-dimensional 4 ‘relatively small targets (as small as } in. in as 100,000 square feet on one level, , with: 


and yellowness. The instrument is self- diam is permi e unit 
contained a cabinet about to be used where measurements must be converting the new plant, the 
table height, with a minimum of exposed ia ,made inside of furnaces or other equip- | been planned for efficiency, with the ow 
parts. The exposure of samples and read- ig - ment with very thick insulation, and where _— of material moving progressively and in 


of is done in the horizontal he large sighting hole be order. Production | is carried out at at one 

plane of the table. While this particular —_ tolera ecause of excessive heat leakage. © 

is to the of cot _ Minneapolis- Honeywell Regulator Co., of the building, while at the opposite 

ton colors, the principles upon which it Industrial Div., 44,Pa. | end complete stocks of chemicals, instru-— 

ranges of color, in either two or three di- stored in numbered bins. ready for ship- 

Gardner Lab., Inc., 4788 Elm tion—Announcement has been made of 


tr _ the availability of a new electronic instru- Tay IES 
ret Md. ment for rapid and accurate determination INSTRUMENT Con 


of carbon by combustion. The instru- nounces the appointment of ‘William 
Color new = densi- ment, called the “ ‘Combustron,” is a com- Caldwell, member of the Research De- 

wide range of diversi uses in many in- _—strument; it comes fully equi ready 

dustries, has been announced. This in- a to plug into the power new search. ths: place ot 
strument permits accurate measurement tool, according to the manufacturer, was B. N ichols who has accepted a position 38 

_of color densities in narrow spectral ranges, eh developed and designed with the coopera- oe Professor of Electrical | Engineering @ at the 


a well as visual densities over an unusu- _tion of leading steel chemists and a University of Minnesota. - Since going 


ally wide range. With accessory equip- = _ Some of the features are: instant 
ment, reflection densities, of opaque sam- _—sheating, rapid analysis, visible combus- 
_ ples and transmission densities of liquids _ tion, a sturdy Vycor reaction tube, and | concerned largely with Bourdon springs 
can also be measured. Applications - availability in one or two tube models. and the introduction of a. 1200 F. m 
the color densitometer are said to be tt o a on 115 or 230 volts—60 c cle, cury tube system by the company wis 
found in photography, chemistry, re- single phase wer supp ly. Burrell Bull- ly through } work, 
in 144, Macbeth C Burrell: Corp., 1942 Fi th Ave., Pitts- 


with Taylor, Caldw ell’s work has been 


Engineering Dept. for the last two years, 2 : 


instrument called the “Mini- _ N. J., announces the following changes n & 


elimits of the Board of Directors, Dr. 


Scientific Bureau since 1935, was named 
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reen for Laboratory Seps 


to their lateral "dimensions from prepared wood pulp. 


ood shive e is — as a fiber bundle having : a 


mation of the dimensional characteristic of mechanical wood pulp. aa 


n this paper was developed 2 as part of 
cooperative investigation by 

dustry on the effect of shives of a ci 
Asplund ind defibrated upon the 
and cver-all quality of 

prepared roofings containing Asplund 

“fiber. When such roofings are exposed 

to weathering, fiber bundles migrate to 

the surface of the roofing and leave 

holes or pits which can accelerate failure 

of the roofing. Shives also cause 
“checking and breaking of the roofing 

felt during saturating costing 


tion of a series of a containing 
various amounts of hardwood and 
softwood Asplund “fiber, the Research 
Committee of the Asphalt Roofing In- 
dustry Bureau has tentatively defined a 
hive as “a fiber bundle having a 
dimension in excess of 0.015 
Pending the results of continued 
servation on the effect of further aging 
of the roofing, the fiber bundles 
lateral dimension smaller than 0. 015 
: in. _are considered not to be deleterious 
: the roofing felt; it is further con- 


es in- 


sidered that the length of - the fiber 
bundle is not a factor in the weathering 
Materials Tested: 
ih order to to evaluate the performance 
of the screen, heat-treated Asplund de- 
fibrated, mixed- hardwood (containing 
cottonwood, poplar, ‘and catalpa); 
Softwood (predominantly New Jersey 
pine); and heat-treated mixed- hard- 
Wood were screened. 


OF THIS PAPER 
_ INVITED, cither for publication or for the 
attention of the author. 


‘Separa 


The details of the n its 
present form are shown in Figs. 1 


ion Shives from 


ame rhich rotates its edge 
mmersed in a pan of water, . Water i me 
supplied to the interior of the drum eee 


on a ‘shelf as in 

‘Figs. 3 and 4. The position of the 
an is shown 


The of the drum 
is made of No. 


aa 2 Cylinder stainless steel stock is. see by 
/ SPRAY NOZZLES ist 


sod ood Fulp — 
itary 
years, 
busch, 
jects; easily removed, | 
in 
1950; — 


ats 


¥ 


*, 


| 


=o 


gayi. 


Govt PIPE 


"SPRAY NOZZLES 


%4 


TRUCTION 
- 20GA STAINLESS ST FEEL 


LS 


Fi . 3.—Side View of Screen = Showers and Pan Door 


havi ing parallel perforation ri 
0.0145 by 14o in., on 3 364-in. centers, 
with the long dimension of the slota 
te drum is driven at 34 rpm. . through £ 
sprockets by a Boston Ratiomotor? 
having a rated speed of 43 rpm, 
_ Fibers and fiber bundles whose later 


screen by water from the two internal 


dimensions are smaller than 0.0145 in, | 
e washed through | the 


Perfection No. 2 spray nozzles manufac 


tured by Binks Manufacturing Co., 


Chicago, Ill. Each nozzle Provides a 


spray angle of about 115 dng. and ¢ de 


pressure of 40 psi. The screen is kept 


clean by two externally mounted Binks 
‘Perfection No. 3 spray nozzles, = 


= aed _ having a capacity of about 34 gal. per 


hr. at 40 psi. . The overflow spout in 
the pan (see Figs. 3 and 4) is so placed 
: as to hold the water level as shown in 

screen may be collected on a 25-mesh 


- or similar size screen, for analysis in a 
Bauer-MecNett classifier or for further 


examination of fiber and di- 


Procedure: 


= 


— 


Present is to wash 10 


(moisture-free basis) of prepared 
fiber in screen for 45 min. with 


Water pressure at the spray nozzles of 
60 psi. These conditions appear to 


a reasonably reproducible esti- 


mate of the shive content of the pulp. 
But it must | be admitted that the deter- 
mination is somewhat empirical, as is” 
the case when evaluating fiber length | 
the Bauer-McNett classifier. The 
sample is prepared by taking a 10g. 


representative sample of ‘moisture-free 


4 Boston Gear Ww orks Catalog No. MB58408._ 


on 
Shive Content. Asplund 


SHIVES . PER CENT 


45m 


| ously dried sample of defibrated wood 

weighing approximately (200 g. The 

water, in a propeller type | stirrer, until ng 


min _ After screening, the material retained 


in the screen is dried weighed. 
This weight considered to be the 

mesh of shives present in 10 g. of the | 


original st¢ 


h eff > he 
having Fig. 8. —Rffect of Time of Screening: Fig. 9.—Effect of Time of 
stimated tive content & pulp Defibrated Hardwood. Water Pressure, ren Softwood. Water 


(a) fiber’ ‘sample weight, psi. (Two 60 Psi. (Two Samples). 
wid 


Asplund Pulp Material Retained i 
“Screen with 0.0145-in. Slots. 


_ Hardwood Pul Screened 


4 


. 


ufac- 
Co., | 
1 de- 
vater ge 
kept 
a 
q 
Hie 
| 
0 ¢. 
wood 
ith a 4 
= 
es of 
if. 
. . = 
Hig 10—Asplund Hardwood Pulp Material Washed 
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creen ro the 
di 
the screen which has col 


of on the 10-mesh screen of a Bauer. 
A weight of fiber of 10 g. an a mois- pen between the screen and water sur- | McNett. fiber classifier. It is to be} 
-ture-free basis) has been _ chosen faces, where sereen emerges from ‘noted from Fig. 10 that a few Tibbon. 
being of sufficient size to allow proper the water. shaped fiber bundles having one lateral 
Cee of the pulp. Also this size © The water pressure of the internal dimension greater than pega! in. have 
of ‘sample i is not too large for effectiv ers a and the duration of screening passed through the screen. This ca can. 
d -_ gereening in the time selected. — WwW hen have a marked effect upon the results not be avoided and is a weakness in 
pressures greater than. 20 psi. at the of the test. This is believed to be the screening method, but the error 
internal “nozzles obtai ain, the "speed of almost entirely to the fact that most the ev: aluation of the shive content 
rotation of the screen is not. extremely . shives « carry ‘attached to them a more or _ of a pulp due to this factor is considered 
critical. 5 shows the relation less loosely held fibrous material that is of little significance. = = | 
removed. by the action of the showers — Experience with this type of separa. 
‘and which can pass through the mereen tion indicates tha at more reproducible 
is noted that if it is torn loose from the main bundle could be obtained by running 
screening time of 45 min. ., there i is a dif- by the action of the water. Such mi: we = 
ference of about 2 per cent in the ap- __ terial is shown in Fig. 6 as constituting having an opening of about 0.030 in, 
parent shive content, the lower apparent 7 - part of the larger fiber bundles. Figure width. This screen would remove ihe 
content being that obtained with the 7 shows the effect of water pressure at larger diieas which ordinarily he have g 
: faster screen. This difference is some- the showers upon the estimated  . great many loosely attached finer fibers 
; what greater than i is to be — content of a hardwood pulp. It would — that are torn loose in the present screen, 
oe appear that the water pressure is critical Removal of these larger bundles before 
Early tests showed that ‘the: fibers ‘rs that a carefully controlled, arbitrar- -sereening i in the screen with the 0.0145- 
and fiber bundles, with no- showers in __ ily selected pressure is necessary = This in. openings would greatly reduce the 
the screen, were picked up and carried can n be accomplished by the use of a- number of finer fibers produced in the 
- around the inner surface of the screen _ reducing valve in a line of higher | pres- gs sereen by mechanical action. Ri 
and that these fibers and fiber bundles sure than that used in the tests. coe oe = 
were generally y oriented to Figures 8 and 9 show the effect of 
duration of test upon the estim: ated 
shive content of hardwood and soft- It appear that. a screen of the 
-sereen with entation, the Asplund pulps, respectiv rely. general type deseribed will provide an 
slot running circumferentially provides These data are typical. F rom them, adequate means of estimation of the 
a faster separation of shives due to the screening time of 45 min. . is indi- amount of shives in mechanical wood 
faster washing-through of the e finer cated as adequate for relative estima a- pulp. Because of the somewnat em- 
“fibrous material tion of shive content. nature of the v alues obtained, all 
‘The internal showers must obviously Figures 6 and 10 show, _pespectiv ely, 
directed in such manner as to force the’ shives separated from from a typical must be. 


hanical roperties o econ rowtl 
-omparison ‘irgin 
od reproduction and consequently denser (Sequoia sempervirens) ‘is character. 
st ap stands, ‘During the recent World W: istically ‘coarse grained due to its rapid 
when ~grow a comparative ‘ly small volume of the growth. Since old-growth redwood, in 
as timber, originating since logging began, older | second-growth | redwood was cut tc contrast, is fine gr ained, the question 
will | be cut and marketed. _ Already to meet the extraordin: ary war needs. asked “How does the strength of the 
there more than 100,000 acres of This cutting ceased in 1947, fortunately, compare The term ‘‘second- 
such young lagi varying in age from and the remaining stands are given an os growth” redwood is a misnomer; nevel- 
under 50 yr. to nearly 100 yr. “This 0 opportunity to -inerease their size and 7 theless, it is well este ablished and has 
does not include the larger area of more quality, important connotations. -Old-growth 
open stands composed almost solely “ab The eventual resumption of the cut- timber is often referred to as “first 
sprout-clump trees generated during the ta ting of second growth and the current growth” to distinguish it from “secon 
era of high-speed steam logging. Cur- efforts of | the redw ood lumber industry grow th.” 
rently, with the use of tractors, logging toward — ‘putting: their operations on. a Second grow th is a term given to | 
is again of a | type adapted to i ing creates renewed _in- trees that arise following the logging of 
terest in in the properties of the W ocd 0 a the old grow th. _ Obviously, after such 
- young g redwood. | This i is the first « of te violent change in the environment, | 


us ions: is 


NOTE.—DISCUSSION OF THIS PAPER = i proposed series of papers on second- each new tree starts out without com 


INVITED, either for publication cr for the atten- 
th redwood and on redwood forest petition and grows rapidly in ‘diameter 


pd 

to A.S.T.M. Headquarters, 1916 Race St., man: wement in general to make avail- and _ height. In other regions similar 

Philadelphia 3,Pa, h W 

1 This paper was presented at the Session on able an accumulation of material here-— results | follow a great f fire. If the ne 

the. Soviets tofore available only ‘in typ ewritten or trees are w they 


October 10-14,1949. = mimeographed form. 
2 Professor, School Forestry, University of re I 
‘California, Berkeley, Calif. So-called second-grow th edw« ood 
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0.0145. 
the 
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of the 
ride an 
of the 
| wood 
at em- 
ned, all 
of the 


stion is 
of the 
second: 
nd has 
3 “first 


iven to 
ging of 
er such 
ynment, 
com 
iameter 
similar 

he new 
should 

1 ye ears; 
rapid 


th ‘gradually changes to slower 
in response to the competition 
“that develops as the trees become large 
enough for their roots to interlace — 


compete for r soil “moisture their | “placing the samples in the testing. ‘ma- ova 


branch systems (crowns) interfere 


‘The term second growth is not exact 


one ne another to compete for light. at used in computing the results. % 


Lumbermen have extended its use to- 
include not only -coarse- grained trees 


“originating after logging, but also those 


inal trees” that have grown rapidly following February, almost a year later, 
youth to 500 yr. or more and 
the accelerated-gi -growth portions of 
; 


aceurate and confusing. — It would be 


leased trees. The term is therefore i te 


better to use the terms “young timber” 
or” “coarse-grained lumber 
the existing ol L-growth timber 
nears depletion it will be repl: aced with 


young timber starting as seedlings exceptionally good site, 
sprouts. Where the old-growth forest 


is selectively cut, es 
“eft ‘standing. These are from 100 to 
500 3 yr. old and cap rable of accelerated 
growth rates. A new forest, following. 
selective. cutting, therefore will consist 
of y young trees from sprouts and seed- 


lings and of older residual trees from the — jee ted to crowding. Since the entire 


original s stand. That part of the growth 
of residual trees which follows selective 
. cutting will be of coarser grain and will 


resemble the wood of Teal ‘second. ‘growth 


hey s 
pees th rate and ring character rt, 
“The ‘samples sed in the 
tests, herein repor ted, were taken from a 
stand of 65-yr -old second-growth 
wood on Big Rive er, Mendocino County, 


— during which time the s: amples \ were per-— 


‘ally produces high yields per acre, and 


erally” associated with second grow th. 
space, outer 

= from the butt com of 8 


44 for hardness. No impact or 
shrinkage tests were made. _ The ha hard- = 


and (4). ince no strength tests 
| slightly. Exact di- = were made on the wood in its green __ 
‘mhensions condition, the conversions of the strength 
values for the moisture condition at zz 
chine, and the exact cross-sectional ‘area of test to those at 12 per cent moisture _ 
content, the Forest Products Labora-— 
The trees were cut and sawed in tory formula on 51 of Bulletin 
“March, and the test samples were made 
shortly thereafter; however, it was not 
possible to , make the tests until the 


Sp = = log (Cc D) 


mitted to dry out tests w 
therefore made on room-dry material 
with a moisture content, based on oven- 
dry weight, varying from 8. 2 to 11. 6 
cent, and av eraging 9.5 percent. 
: “It is important to note that the trees: 
ing the samples grew on an 
deep river- 
bench ‘silt. Sue h a site chaventet ‘isti- 


pe ation (2), pp. B4 and 51, 


strength data: presented in the 


accompanying Table I are the averages 


for the several lots of test samples con- 


ve rted toa 12 per cent moisture content. 
TABLE I.—STRENGTH OF SECOND- 
TABLE GROWTH REDWOOD. 
a (Based on 12 per cent moisture content) on. 


10 


‘the produet has the con arse grain gen- 


grain is coarsest in the dominant represen ‘ed 
trees” closest in the trees of the 


lower crown classes, that is, ‘those = arena. 


gravity, at test 2 
per cent moisture content) 0. 
34 


rings 
bending 
we re narrower: than 


Stress at proportional limit, 
of rupture, psi. 


8 trees parallel to grain: 


the sec ond 16-ft. log « of 2 other: trees. Stress at proportional limit, Othe 4 150 
Maximum crushing strength, psi.. 4 660 


Forty- -six samples were tested in static Compression perpendicular to grain: 


St ) 71 
bending (flexure); 34 in compression 
“parallel to the grain; 


10 in compression 
perpendicular to the gr: grain; 42 in shear; = 


Side, 


‘Shear,’ parallel to grain, maximum, as 


Calif. hundred thirty trees were test was made in duplic ate on the 


eut from a three-qu: arter acre plot. (one 
tree was Douglas fir, a common associate 
redwood, and were residual 
redwoods from the original stand). 
The second-grow th trees were of both 
Sprout and seedling origin and varied 
7 in diameter, at breast height, from under 
10, to 37 in. ~The heights of the 
reached just over 150 
ft. The stand was not fully stocked; 
E nevertheless, on an acre basis, it yielded 
“approximately 80, 000 board feet t of 
sawed lumber, dimension cross: 


l-in, lumber and yer cent was 2 
27 p t was 2 in. 


thick, Since “unmanage: “young red- - | static bending and 0.05 shear. 


wood, ‘even in crowded st: ands, does: not 


drop its dead branches promptly, it 


produces | a lumber product 


nantly of common grade 


k dimension material 3 Standard Methods of Testing Small Clear ve pe 


AW and reduced toa 


g laboratory: of the Univer rsity 


UD 
testing machine, u using adeflectometer 


ties; 47° per cent of product Ww as were used for the compression tests. 


double t the compression ‘in 0.0001 in. 


methods of testing, and the methods 


four sides and two ends. ls. aida Bathe 


civil 


the 
The moisture con- 
tent at test averaged 9.5 0 per cent, vary- 
ing from 8.2 to 11.6 per cent based don 
the oven-dry weight, most of the samples 4 
having 9 to 10 per cent. _ All strength — 
values were converted to a 12 percent 
moisture content’ condition, 


Moisture determinations were 


Californi: a. Those for bending were 
made on a 3 30,000-Ib . Olsen universal — 


‘pictured i in U. S. Department of Agri- 


culture Bulletin 450, 000-Ib. 
Gk eatine made on the green lumber | immediately 
compressometer equipped with a dial — _ after the logs were sawed 
and fourteen samples from 19° 


indicator and made in the laboratory 
trees were tested. Of these, 29 pieces 


all sapwood and showed a moisture 
content of 197 per cent, the range e being 
2 from 130.5 to 268.5 per cent; 63 pieces 
of all heartwood show ed lat moisture — 
ecntent of 1: 15 per cent, the ran range being | ig 
from 52.5 to 247.5 per cent; 22 pieces — 
oft mixed sapwood and heartwood had a 
ontent of 126. cent, 


4 The bok face numbers in refer to 
of references appended to this paper. 


in, 


~ Machine speeds were 0. 02 per min. 


The dial for the compression 1 tests read 
test specimen dimen nsions, the 


and 


Specimens of Timber (D 143 — 49), 1949 Book of 4 
A. 8.T.M. Standards, Part 4, 
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ess in 
error 
ontent 
side * WA J 
was | 
; 
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a 
L 
| 
— 
| 
| 
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ia 
aracter 
ood, in — 
- 
test sam 
eut on the head 


~ 

pare with those of ‘old-grow th in th 
per. ‘cent, is 48. “per cu. following ratios: specific gravity. 
per weight at 12 per centis251b. ‘12 per cent moisture content, 0, 35 to 
With its green moisture Awaysts or THe Data AND Compari- 0.40; weight, 25 to 28; bending stress 
= second-growth redwood is com- SON Br TWEEN OLp-GrowTH AND SEc- at proportional limit, 4900 to 6900 
parable with oli ag moisture onp-Growra Repwoop bending stress at maximum load, 779) 
“content is known to an equally to 10,000 psi.; modulus of elasticit 
wide range and high av erage. Dusing Second Growt! th: static bending, 1250 
‘the milling experiment, at least 10 per The grow th tested and elastic resilience 1.34 to 2.04 psi.; stress 
cent of the logs proved to be sinkers, reported was found to be slightly denser —t proportional limit, compression p aa 
that is, so o moisture laden as Laud ‘sink i in than that reported in Bulletin 479 (no allel to gr: grain, 4150 to 4560 Ib.; mask 
the pond. -summerwood "percents age is given for crushing g strength, parallel to 
Rings per —Since “samples ‘the latter) but considerably coarser in grain, 4660 to 6150 psi.; compres sion 
. were taken from the outer third of the rate of grow th. Stress in outer fiber _ perpendicular to grain, 710 to 860 ‘si; 

logs, the rings are not As wide as they proportional limit and at maximum hh ardness 530 to 790 psi.; side 

nearer the pith. None of the sam- load, elastic resilience, maximum crush- hardness s, 315 to 480 psi.; 

was “fine grained” in the sense that ing strength, and hardness were found “parallel to grain, 1090 to 940 psi. 

old-growth redw ood is fine grained, to be lower, while modulus of elastic ity, _ pieces of old growth tested by the 
yet all old-growth redwood lumber is stress at limit for compres- author as a check proved to be from 
x not fine grained (20 or more rings per to 20 per r cent under the old-growth 
inch); much of it has 8 or fewer rings perpendicular grain, values given above. 
inch. The second growth here parallel to grain were higher than those ‘Second-growth redwood is not likely 
tested had from 2.25 to 12 rings per inch. 7 reported for this type of wood in Bulle- to be employed for as wide a range . 
Ten of the 46 ) samples had 4 or fewer gin, \79. The e ranges of the several | uses as old growth. The lumber from 
rings per inch, and 12 had 6 rings or "strength values varied wir lely, as might unmanaged volunteer sts ands besides 
more “per inch; 24 had between 4 and be expected in such a variable material being coarse grained is quite knotty, 
6 rings per inch. average for all 46 as wood; for example, the bending many of the knots are ‘unsound, 
samples was 5.2 per inch. ss at proportional limit and the Its role wiil be largely for the less exact. 
Summerwood. —Of [greater importance moduius of elasticity in bending ranged, ing purposes where great strength is not 
than ring width is the percentage respectively, from 3500 to 7780 psi., and 8° important a factor. Where greater 
2 summerwood. It is characteristic of 721, 500 to 1,823,000 psi; the maximum y strength is required the intermingled 
redwood in general to have a rather erushi: g strength, pat ) grain, Douglas fir is more desirable. However, 
narrow band of summerwood. In this from 4600 to 7210 psi.; and the shear, under the intensive forest “Tnanagement 
_ respect second growth differs little from ~ parallel to grain, , from 785 to 1640 psi. _ that should obtain as present operations 
old growth. The 46 samples showed oy ‘correlation between it and are placed on a permanent basis, selected 
summerwood to average 10.8 per cent, 7 modulus of elasticity. This wide range  Second-growth trees (crop trees) can be 


with a range from 5 to 21. Since the of variability i is further t borne out by the _held longer and so favored that they wil 
demarcation between springwood and ranges reported by Luxford and Mark- produce a better quality of wood that 
summerwood is not always too closely wardt in their Bulletin 305 (1). ‘compare favorably, except in 
; 3 defined and the summerwood band is so The number of trees produci ing the fineness of gr ‘ain . and therefore painted 
thin as to make measurement difficult, P test pieces was 10 for the author’s and _—-2Ne, with the traditional old growth. 
the percentages are indicative only; for the F orest Products Laboratory It remains desirable, “nev ertheless, to 
‘\ however, any erroris against the summer- tests; however, the number of test encourage a larger per cent of Douglas 
wood percentage, measurements being: pieces of the ‘those of fir in the future stands, so that the 
-made only where the change from spring- the author. All the author's trees c: ame total product of the second-growth forest 
wood to completed. the same acre of bottom-land, has a much wider range of utility. 
Specific Gravity and Weight.—Two whereas the others came from widely 
_ figures are given for specific gravity— separated an areas and Sites s as well as ee 
from the entire length of tree. Re FE ERENC 
\d the other for its voh 
7 and the ot er for its volume when gveen. No compression wood was involv ed in. @ R. F. Sadie wee LJ Markwardt, 
at its maximum, For each case the the present, tests. “The Stre ngth and Related Proper. 


7 moisture basis is the oven-dry condition. 7 “ties of Redwood.” Tech. Bull 305, U. 


varied from 0.27 to 0.41 for the green a 


Compared w ith wood fr om ol d- “Strength and Related Properties of 
The conversion of the w eight at test “grow th trees, the second-growth wood oods Grown in the United States.” 


to that at 12 per cent moisture content was found to be generally weaker except ‘Tech. Bull. 479, U. S. Department of 


was made under the assumption that —in resnect—shear—w hich is -prob- 


one-half p per cent increase or decrease due to the tendency of young trees “Mechanical P roperties- of Woods 


an increase or grained than old- Grown in the United States,” Tech. 
656, U. 8. Department ‘of Agri- 

tent’ culture (1919). 


M BULLETIN 


: 

ta 

— 4 
— 
— 
— 
— 

i 

il 
- 
d 
1 
— 
October 1950 | 


‘Physical an 


SYNOPSIS: 
_ he increasing utilization of see -ond-growth Douglas fir and the certs ainty fe 
that ultimately this type will supply practically the entire cut for the spec ies 
brings into sharp focus the necessity for the determination of the physic oll 
and mechanical properties of such second growth. These trees are now. 
este ablished on an area that of the re maining stands 


the sates of Jashington and Oregon in the ited States. 


é 
of seven logs, 90-y yr. age ate the species, 
virgin growth; partial data for one shipment of pole s, 30-yr. age class; one 
shipment of poles, 60-yr. age lass; and for one virgin-growth Douglas fir — 
tree tested over its full commercial length of 152 ft. in 4-ft. sections cee 
_ Analysis of the test results shows that in the area sampled diameter growth — 
is s almost in proportion to age to 90-y T. age lass, that 


eee value for virgin-growth Douglas fir , although for the same rates of — 
growth, that is, number of annual growth rings per inch, densities of second = 
growth and virgin growth are almost identical. > 
_ There need be no concern regarding the adequacy of lumber cut from any 
section of second-growth Douglas fir for light construction. If the provisions 
of standard grading rules ‘Ss : for structural timbers, which r 1 


_ For the area sampled, the average density is slightly less than the species 


ingled 
vever, 
ations 
lected 
an be 


will 
| that 


e enfo 


as is the m: turer architect. 
or engineer hs 
1 period of 30 to 40 
will be required to produce hola 
this age, in “optimum growth conditions 
Class 6 poles up p to 45 ft. | n be ex 4 
pected. In the same conditions, trees 
in the 60-yr. age class will produce saw- | 
20 in., or more, in 1 diameter. It is 
apparent, therefore, that it will require 


PANDS 
anal Douglas fir in the Pacific North 
west are assuming tremendous economic 7 
- importance with the rapid deple tion of 
virgin stands and their certain, ultimate 
extine tion ‘through the perfectly ne normal. 
operation of harv esting the timber « crop. 7 
Douglas fir in British Columbia, Wash- 
ington, and Oregon is estimated to be a period of 100 yr., or mo ore, to produce 
more than 6} million acres, an area sawlogs from which laree structural | 
roughly equivalent to that of the — _ timbers can be produced. On average to. 
stands. Harvesting of this material — poor grow th con mditions, a much longer vat 
‘is under way already in many distric ts. —— .. eriod will be required to produce trees. 7 
Regardless f the ultimate product— equivalent diameters. 
“whether it be ulpwood, mine props, Already it has been established defi 
poles and piles, or saw ‘logs—it is essen- nitely that Douglas fir trees 100 yr. old 
tial to” determine the physical and will produce little clear lumber— —limbs 
~ mechanical properties of the currently | persist too long. | Although this is of 
= crop in n order to put depend: vm considerable importance in many phases — 
: data in the hands of all producers and _ the lumber industry, it it is not of par- 
tural design i is concerned, for clear ma-_ 
terial is rarely used for heavy struce 


a consumers of wood and wood products. ticular consequence in so far as struc-| 
tural timbers. 


The silviculturist j as inte erested 
The continuing existence al id pros- 


perity of the lumber industry, as well as 
the general prosperity of the entire 


NOTE.—DISCUSSION OF THIS PAPER IS _ 
INVITED, either for publication or for the at-— 
tention of ‘the author. Address all 
tions to ASTM Headquarters, St., 
Pre Pacifie Northwest, is dependent upon 
First Pacific Area National Meeting of the So- 
San Francisco, Calif., October 10-14, 1949. 2 the ontinuing ‘re produc tion of 
Timber Mechanics Division, Vancouv stands arious ies, of w hich 
boratory, Forest Products Laboratories of 
ASTM BULLETIN 


cw. ardt, 


Philadelphia 3, Pa. 
Presented at the Session on on Wood held at the 
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for the butt 12 ft. fror 
_ growth which has been tested for its 


the 90-yr. age class « cover the green 


it] is vitally important to determine the 
physical and mechanical properties of | 
such reproduction. It is equally im- 
“portant: to know beyond doubt if the 
structure of this type of tree is compact 
and of great density, with correspond 
ingly high mechanical strength, or if it is 
— low in density (bulk without weight, 
low in mee chanical | strength and low 


based ¢ on standard tests of small clear 


Specimens of growth Douglas fir 


and for second- growth Douglas 


both fro ‘the same area, "In: addition, 
‘there are included partial data for two 
—_— of 25-ft. poles, one shipment 
coming: the same area as the: 
se -cond-grow logs, near Vancouver, 
British Columbia, the second from an 
area on Vancouver Isl: and at a consider- 


able Gitance, 

data. for virgin. is able 

‘spe cies average values are shown for 

fir in green a and 12 per cent — 

conditions, as is partial 
one tree of virgin 


‘moistu 


comple te commercial length of 152 ft. 
_ For the 60-yr. age class logs, data are — 
presented for green and for 12 per cent 


moisture conditions, whereas data for 


D 
ESCRIPTION OF MATERIAL 
Seven logs were included in | 


the s shipments—60-yr. age » group al and 


condition only. 


—-90-yr. age group. All were cut below 400 


ft. altitude in the Fraser River ‘Valley. 
Norma] temperatureslie between 
and + 90F. _Infrequently alowof + 5F. 
ora high of 100 F. may occur. Rainfall is | 
abundant on the area, averaging in ex- 
The area will ag 
Trees were selected after a careful 
cruise of the area on which logging was 
in progress, and after examination of 
felled logs i in the bush and those in log 
decks. =: he primary purpose in selec 
tion was to obtain a- representative — 
sample of material and a range in qual-— 
ity for the area sampled. tag 


‘Thus fered somewhat from that laid dow n in 


| 


Z d Mechanical Properties of — 
|) 
tress 
sion 
| 
side — 
shear 
ythe | 
owth | | 
— 
ikely 
=, 
tty, 
ound, 
is not q 
reater 
af 
pe in 
| 
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com 
(1932). 
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PICA 


He ight, ; 


Diameter | 
(gg. Age, | at Stump 
Inside 


tl 


Height, 


@ One log of the 90-yr. age class showed ab 
normally low mechanical strength properties. 
Microsc opic examination revealed innumerable 
compression failures and slip planes in the cell 
walls. This log was culled and no from it 


Transverse of Second: Growth and Virgin -Growth F Fir. 


LE E DAT 


Bark,in. | in. | ft. 


grow! non area, one 
= tree was tested for its full commercial. 


length of 152 ft. after cutting it into 4. 
ft. bolts. Bolts “A”, “B,” and 
1 totaling 12 ft. in length directly above | 
the stump, that t have their mid- length 


‘< 6 ft. above the stump, provide & fur- 


ther direc te omparison, — 


Ms THOD or 


‘jor to testing. They “were tested in 
ecord: ance ow ith the prov isions~ of 

.T.M Methods of Testing Smal] 
lear Specimens of Timber,* Teste 
ng Was ¢ ar ried out at room temperature, | 
which: aried but ‘little from 
Spec fie gravity and moisture content 
d 


leterminations were made for 


test. piece. 


ds are in a 


— 


in| 


Timber (D 143-49). One log 


oa (Reduced to 70 per cent size in reproduction.) 


form of tables and figures as ing 


standard cruciform pattern on the 


before it was sawed into carts which 
were cross-cut at their mid-length into 
two bolts: 
spectively "A? being the butt 
Composite bolts were established by 
selecting test sticks from “A” and 
bolts alternately. yne such bolt was 


converted into standard test pieces 
which were tested green — 


1949 Book ot Stands: 


s marked “A” and “B”, 


"stump. a Bach log w was marked with the 2 25-ft. pol ‘i were loaded at the ground- 


line, 5 ft. from their butt. ends, and disks 


for the determin: ation of specific gravi- — 


ties were cut just; 0 
Ree 
so that the specific gr yravitic: ‘vere deter- 
mined at a section 1 approximating ¢ 6 ft. 
from the butt, thus approximating. the 
mid- le ngth sec ‘tion, a 12- ft. butt log. 
In addition, logs of the 60-yr. age ‘class 
had been cut directly above the stump, 
bee USE of their compar: itively small 


in. average. Thus, ture content (Table III). 
height factor” has. been 1 introduc ed to 


raise doubts as to the p propr ‘iety, of direct. 


and correct comparison of test data. 


ASTM BULLETIN: 


below: 


kt Indiv idual tree data ( Table I). - 
2. shipment av erages for 
60- - and 90-yr. age classes; averages va 
bolts and “C,” of tree 1, 
shipment 2, and species averages, virgin 
growth, all in green condition (Table 

re Tree and shipment averages, 
yr. age class, and species Tages, q 


— 


virgin growth, both at 12 per ¢ cent mois- 

4, Rate of growth - specific gravity 

for and 90-yr. age 


and fo for virgin grow th (Table I\ baer 
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HIPMENT 93—90-yrR. AGE CLASS, GREEN C 
41.0 | 
, AND C (First 12 rr. Apove Stump), Tree 1, 

4 


0.498 
522 
0.483 

0.475 
0.456 


0.52 


0 


Static Bending | 
-YR. 


Ace Crass, 12 per CENT Morsture Conrent 
2 261 
2 080 000 
1 748 000 
1 973 000 
Spgecres Averace, Vircin GrowTs, 12 per cent Morsture Content 
| 43 000 | 2030000 | 15 800 | 3 360 000 
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ALYSIS OF RESULTS 


test procedure Was 


thus the | results obtaing 
be directly for all tests 


average moisture in the 

case is insufficient to warrant any ate 
te mpt to: adjust data to 12 per cent 
moisture, 


the average specific gravities Aires mined 
for 30- age class, 60-yr. age class, 
90-yr. age class, and for bolts “A” | 
and ‘ tree 1, shipment 2, 
growth, 180-yr. age class. There 
is also a remarkable relation i in . diameter 
growth for the three age the 


ral atio being approximately for 
age ¢ ‘lass and diameter. 


a For the se cond-growth mi aterial of 
shipments 78 and 93, specific gravities 
and strength propertie were almost 
exactly equivalent at equivalent dis 
_ tances from the pith of the tree and for | ~ ) 

test piec which showed the same nun- 

«Rings per inch. . 5 | 6 | ber of growth rings per inch in the range | 

AGE Crass from 3 up to, end including, 10 rings per 4 

0.381 | 0.413 | 0.441 0.448 0.417 0.468 0.451 Douglas fir tested showed a large per |} 


3. Transverse Section of wth, Douglas Fir, 90- Class (x 17. 5). 
(Reduced to 70 per cent size in reproduction.) 


_= 

TAB IV. -RATE (OF GROWTH - SPECIFIC GRAVITY 


(Bpecifie gravity® 0.357 

centage of summerw ood enerally, the 

specific gravity is not so great might 


of pieces................ 20! 80 


Specifie ......... 0.373 | 0.387 | 0.427 | 0.456 | 0.453 | 0.468 0.477 0.479 have been anticipated. A cosaparison q 
disclose the reason. The cavities 
Number of pieces... .... 17| 27; 20 Fj d +] 
Specific ER rere 0.431 | 0.440 | 0.447 0.466 | 0.479 | 0.472 | O. 495 0 = or lumens in ig. 6, second growth, are 3 


An specific gravities based on weight and volume oven-dry very | mucl larger than those in Fig. 8, 


both are closely similar thie kness; 
consequently, there is less, wood sub-— 


| 
stance per unit of v olume in the second : 
growth and a lesser spec ifie gre avity. 


ity relations for 60- and 90-yr. age 
classes, bolts “ “A,” “B,” and ‘ ‘C,” tree ; 
shipment 2, and for 30 ‘and 60-yr. age 
classes of poles (Table V ‘¢ 
6. Variation specific gravity, 
modulus of rupture, “and) maximum 
strength » with i radial 


fir (Fig. 1). 
Transverse sections of second-_ 
grow’ th Douglas fir in 60- and 90-y rage 
classes, ‘magnification «17.5 (Figs. 

i: transverse sections of 90-yr. rapid and 
extremely rapid second-growth 


fir with those of virgin-growth Douglas 


fir (Figs. 4,5,and6). is 
10. Correlation specific gravity 


and distance from pith in 

failures i in the cell wall 200 ‘Fig. _—Transverse_ Section Rapid Growth Douglas Fir, -90-Yr. Age 


Class 5). (Reduced to 70 per cent size in reproduction. 
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paralle 1 to the grain, 9.1 

cent less, and for shear parallel to the 
grain, 2.2 per cent less. If the range 


por stre pr w ithin a a is 


ONCLUSIONS 

must be considered to be of the nature 
ofa a progress s report. . They do io not sup- 
ply the complete answer Ww ith r respect to- 
the physical and mechanical properties 


q of second-growth Douglas fir, a as one 


area only has been sampled; - nor will it 
bes safe to assume that second- -growth 

trees of the same age classes from 

‘areas will bear to one another the s: 

relative relationships in either or both 

physical and mechanical properties: 

The following conclusions be 
ae : : drawn from the results of this study. 
awities nsverse for second- growth Douglas fir is prae-- 
almost | *90-yr. Age Class 17.5). 70 per in ‘reproduction. tie ally constant up to the 90-yr. 


. 
ind for | Material in Green ( Condition: 
> range rupture average for ship- 
ngs per “ment 78 is 5.4 per cent less than the Aliset in brid canta tage of coil is not neces- 
ze per “ment 93 it is 2.3 per cent less. ‘TABLE V.—AGE, ‘DIAMETER, SPECIFIC GRAVITY RELATIONS, DOUGLAS FIR. 
ly, the Fiber stress at proportiong al limit 
“might impact bending is greater for both Number | Average | Average 
>arison shipments of “second growth than for Diameter, 
‘ 


cavities strength in compression aral- 


90-yr. age class 31 0.498 — 
th, are lel to the grain was 4.1 per cent less for —_Boits “A,” “B,” and n 0.495 


Fig. 78 and 2.3 per cent less for 0. “71 
vallsin shipment 93 than the average for virgin 
second properties is to be found in stressat pro; 
portional limit, ‘in compression per = 

7 pendicular to the grain, in which prop- | 

erty the average values for shipments 
: 8 and 93 were 16 per cent less and 12 

cent” less, respectiv rely, than 


average value for v irgin growt th. ae 


shear parallel to the ; gr: ain, 
average unit values for shipment 7 78 ar and 


os shipment 93 were 2.6 per cent less and 
per cent greater, 
the average for v virgin growth. 


i” There i is signific ant j increas rease in ase’ ‘| 
_ gravity: with increase in the number of 
annual growth rings per inch, as shown 
by the values for 30-yr. age class and 
6O-yr. age class poles of approxims ately 7 
the same average diameter at load point, 
g 60-yr. group having 10 per cent 


"greater specific grav ity. 
Airdry (12 per cent Mi ture) Condi- 

Date for second-growth Douglas fir Wie. ef D ane Sh Share 

rom ig. 6.—Transverse Section of Virgin-Grow ouglas Fir Showing rp Contrast in 
a eg shipment 78 only are available a Width of Annual Growth Ring, in Size of Cell Cavities, and Demarcation Between Spring- 

average modulus of rupture wood and Summerwood When Compared with Second-Growth (x 17.5). 


bending for equipment 78 is 6.3 per cent size in ) 
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gravity for high pulp yield per ait 
mea ement. 
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large lumens and consequently there are. from the ‘standpoint of the structural Benson H. Paul, “Knots in Second- -growih 


less of them per unit volume. Specific engineer or the pulp” ‘manufacturer; Douglas Fir,’ ircular R1690, U. 


| 


— 


sti gravity increases outw ard from the pith. consequently, silvie vulturists should en- ‘Dept. of Agriculture, November, 1947, A 
ivalent distances radially from th deavor to promote growth practices ‘Frederick F. Waangard and Eugene J, 
ances ra rom deavor to’ promo pra Zumws alt, “Some Strength Prope rties of | 
pith, the average specific gravity for 60 — which will result i Ley rate of growth o of 6or ~ Second- growth Douglas | Fir,” Journal of | ‘ 
and 90-yr. age classes is the same. For more rings inch, thus assuring Forestry, Vol. 47, No. 1, January, 1 1949, 
rates ¢ of growth between 3 and 10 an- supply of second-grow th Douglas j 
| rings h, bot! lusive, the which will possess adequate mechanical Maxon Y. Pillow, “Vari: utions in Longie 
ings per inch, both inclusive, th POSSESS = dinal Shrinkage of Second-growth Doug 
gravities, bending strength, ‘Strength for the most exacting heavy Fir,” Journal of Forestry, Vol. $1, 
compressive strength are equivalent n construction, together with high spec ifie No. 5, M: wy, 1949, pp. 383-391. j 


the 60 and 90-yr. age classes for each 


growth rate. Except for growth rates: 


3 and 4 rings per inch, the specific = = 
gravities within the same range for 
alent of these for virgin growth. Specific dit 
gravity is influenced strongly by the 4 
of growth and increases with the 


-erease in the number of growth 
Although, for the area av 
age values for the mechanical properties 

of second-grow th Douglas fir are some- _ 


what less than for the corresponding 


‘species averages for virgin-growth ma- 
terial, there need be no concern with | 
spect to the adequacy of lumber cut: 
from second-growth logs for light con- 
structural-grading rules be strictly en- aa 
forced, the requirement for a minimum 
rate of growth of 6 rings per inch will en- 3 th 
adequate strength for con- Fig. 8. Radial Section of Second-Growth Douglas Fir Nu 
struction, Failures in the Cell Wall ‘x 200). 
"TABLE VI.—VARIATION IN : PROPERTIES OF SAMPLE TAKEN AT INCREASING RADIAL Dist ‘ANCES FROM THE PI’ LTH. 


Numt r of Tests 4 Specific | ifie Gravity? Modulus of Rupture, psi. 


Stick No. “@0-yr. Age | 90-yr. Age | 60-yr. Age 60-yr. Age | 90-yr.Age 60-yr. Age | 90-yr. 

Class Class | Class Class = Nass Claes | Class | Class Class 


N10; E9, E10; | 


BULLETIN October 1950 


@ Based on weight and volume oven-dry. 
6b See D 143 - 49 for significance of stic ‘numbers. 
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Gypsum Content of t of Portland Cement 


Reported by Committee C-1 on Cement through its sistas Committee ne 


N 1946, Willi ‘Lerch ‘properly regulated cement. As a a 
published sults of his studies on _ ommittee C-1 on Cement appointed a W ashington, 4 Olympis a, Ws ached 
“The “Influence of Gyp psum on the subcommittee to study the problem, —Bailey Tremper. 


Hydration and Properties of Portland © to present recommendations for action Bureau of Reclamation, Denver, 


Scope or Srupy W 
tent for each cement, and at the THE Commirren 
— the cement will exhibit great- 


ts 
H. F. Gonnerman _ 


est strength, least shrinkage upon dry- criteria can be rs to » define ‘the —- a of type s I , II, fl, and 1 IV, a total of 


a and least expansion — wetting. lantity 0 eight cer ments in all, were used in the 


optimum amount of SOs; for each T y ad was considered to be 
varies, being for ce cements 


= 
» 
High was also to Expansion in water gypsum to provide SO; contents in 0.5- 


increase the optimum amount of SOs cent increments from 1 to pet ce 
Vol. 47, for cements of high, or moderately high In Mr. Lerch | suggested a a (except for type cement, which 
content. As a result of Lerch’s formance | test to be. applied to the contained 2 to 5 per cent). ~The cements 
"studies, both Federal Specifications and finished cement, to show whether the prepared by grinding clinker with 
_ ASTM Standards for eed ce ement cement actu: ally contains the | optimum low SOs content and also grinding a por- 


on 
amount of gypsum. The selection of a tion of the s same with gy 


| ALOs | FeO; | CaO | MgO | SOs | Loss” Loss | Na:O | | SO.| GS | CB | GA “car” 
high- alkali 22 2.68 : 9.1 
12.5 


. Type I, 
ype ll, 
high-alkali, 
ype il, 
 low-alkali 
alkali 
7 Type III, 
low-alkali- 
high- alkali & 3.03 45 5 2 (0.91 | 0.39 


low-alkali | 26.34 | 3. | 62.23 | 1.78 | 2.0% 0.12 | 0.30 +. a4 | 


03 limit by 0.5 per cent when performance test w oul be. based on the provi ide a high content. hese two 
cement contains more than 8 per cent 7 results of the criteria tests listed above, ‘ “cements were then blended ‘to produce 
calculated a __ which are not entirely suitable for speci-_ 3 the various steps of SO; content. In’ 

Lerch’ Ww ork indicated that even fication: purposes. .  Obyio iously such a some cases it was necessary to add 


these revised limits on SO; might be low, performance test would have a distinct ‘sum to the cement to obtain the ¢ correct, 7 
with the result that most manufacturers 
would be restricted in their efforts to and would be easier to justify to both difficult to disperse. the ‘gypsum ut uni- : 
secure the maximum benefit with respect | consumers and producers. en and cements Nos. 3 and 7 Sn 
to early strength and volume changes. — The following laboratories have pare found later to contain large flakes of 4 


advantage over arbitrary chemical limits — amount of SO;. In these cases it was #4 


v 
In addition, his « data implied that mini- ‘ticipated i in the study: gy psum. No by- product gypsum was 


mum limits on SO; content might also Conerete Research Division, i in any of the tests. Cements Nos. 
be in order, to assure the consumer of a a --~ Waterways Experiment Station, 2 and 6 were ground in plant. mills 


NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for lication che Portland C ement Assoc iation ( ~The remainder y were ground i in a 


tention of ‘the author. Address all communica-— ory bi ese ce were 
tions to ASTM, Headquarters, ‘Race St. cago, -Illinois—H. F. Gonnerman. tory ball mill, These cements wer lis- 


Philadelphia 3, Universal Atlas Cement Company, tributed to all laboratories. 
ASTM Committce hairman Buffington, In Indiana—W.C.Hansen. All cements were ground to approxi- 
tion, Denver, Cols Chairman, Working Committee Portland Cement Comy mately 1900 sq. em. p per. g. specific 
Av. T 46, Allentow ania—W. J. surface, except cements Nos. 5 and 6 
(1946). ngs, Am. Soc. Testing Mate.. Vol. McCoy. (high early) were a 


as 
1, U.§, 7 
1930. | 
‘ity and 
t Service 
it of the eke 
— 
‘Servia 
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1947, 
7 
| 
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"4 
pression 
7 
| 
trength 
| 
239 — 
3722 — 
4076 | 
— 


‘TABLE I.—PHYSICay 
~Wagn Content. Compressive Strengths, psi. 
e, of Mortar for all Labs.) 
em. C 185 - 
per g. 


Autoe lave 
E xXpansion, 

cent: 


| 3 days | 7 7 days 


| 28 | 


1910 10.0 1370 4570 

1895 2040 4880 

2300 4850 

| + 1760 1210 

1735 1400 4440 

+0.095 1745 1480 4390 
+0.109° | 1725 1480 

+0 104 (1170 4020 

+0.087 | 1850 1670 

1895 5240 1 
92 2450 5310 900 
2280 


1 030 


+0.089 1960 .2490° 5110 950 
+0.009 1890 4720 770 
—O0.011 1680 4670 990 
0.019 1900 1570 2 4510 | 990 
1300 | 23104360 | 


= 
- 


37100 


\ 1915 
= 
.| Type IIT, high-alkali 1.92 —+0.111 2085 4100 
2.42 | +0.113 208 2890 
2.75 +0.094 2 
3.28 +0.072— 
3.79 0.061 
4.32 $0.07 
oh. 
2.1¢ 070 26 3010 
+0.064 26 32002 
(3.92. +0.068 
4.40 +0.071 | 2600 — 
4.94, 40.089 2510 
1.06 +0.020 | 1850 
(1.45 +0.034 1875 
«1.94 40.027 1900 
2.66 +0.016 (1925 
a, % on 1.03 al O18 
45 + 5 1885 
1.72 004 1985 
| 2°03 —0.005 1880 
7 2.82 | -0.001 
3.99 | 0. 


1947 Supplement to Book of A. M. Part II, p. 229. 


specific surface of about 2100 and 2600 and IV, the ali cements en- Criteria Tests: 
sq. em. per g., , respectively. 2 trained considerably more air air than did of the criteria tests was 

the companion low -alkali cements. No t0 establish the optimum on con- 
Ti ner st PROCEDURES 

significance is attached to this difference tent of each cement. 
in air content except it affects dura- Barly” Heat Generation. wo labore 
bility in freezing-and- thawit ing tests. P _tories mi ude tests for early heat genera 


(Tt he chemical a inalyses of the « eight Strength Compressive strengths tion, using the conduction calorimeter 
are used as one of the criteria tests, ribed by Lerch. The apparatus 

and are discussed in more detail later. consists of brass cup which — 

Tensile flexural tests were made by with freshly mixed: cement paste. This 
The results for the phy sical tests on laboratory only. general, the cup rests upon pedestal and is covered 
the cements are shown in Table trends shown in the latter two tests w ere ith a vacuum fi: ask. pedests al con- 
_are discussed briefly as follows: same as shown by the compressiv duets the heat from the | cup to: a 
Autoclave Expansion.—aAll 


strength te lispersing water bath and, by means of 
_were found to have except: ‘onally low resistance th thermometers wound upon it, 
autoclave expansions. It is interesting, Normal -Consiste ney. —The w ater re- heat generated in the paste i is meas 
though, to note that expansion in the ‘quirements for normal consistency were and recorded. 


autocl: oclave was generally reduced as. slightly with increasing, According to Mr. Lerch, a properly 
SOs content increased. corrob- gypsum. Water requirements for plas- re tarded cement, as indicated by early 


— 


-orates Mr. Lerch’s finding that suc he rata showed the esame effect. 7 rate of heat liberation, will show two 
reduction is greater than could be ex- Time-of-Set initial final ey -eyeles of ascending and descending 
@ pected from a simple dilution of cement ee _ set were delayed as the gypsum w asin- rates of heat generation which w ill not 


— 


by ‘gypsum. weit, except, for r cement No. 6 (type be appreciabl ably changed by larger ad- 
Content types I III, low-alkali). ditions of gy gypsum. When three sued 
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4 pROPERTIES OF CEMENTS. 


Cumulative Heat 
of Hydration 
at 24 hr., 
Sr eal. per g. 


7 days 


007 
007 
005 
005 
003 
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0.006 
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022 
046 


0.006 
0 006 
0.005 
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rates of heat liber occur, 
generally with cements whose SO; con- 
tent is insufficient. Additional gypsum 
added to such a cement will often reduce 
or eliminate the third peak. The first 
ascending and descending 1 


the paste, and i is extremely high but of 
limited duration. It is omitted from the 

plotted data which reflect only the 
second and following heat rates. 
The heat liberation rate” failed to in- 
‘dicate clearly the optimum gy psum con- 


a tent for any of the experimental cements 


except for cement No. 2. Therefore, 
the curves for cement No. 2 are the only — 
ones included i in this report. . These are 
os as Figs. 1 and 2 . From these 
curves it is judged that the optimum for 
cement No. 2 was 3 per cent SOs, ac- 


cent according to the other. For all 


cements, the 24-hr. cumulative heat of 


ctober 1950 


Ave rage Expansion 
Water, per cent 


0.010 


0.036 
3 | 0.036. 


003 


0.009 | 
0 O12 


ate occurs: 
within the first 5 or 10 min. after mixing early ages, this provides an indication of strength results is shown in Fig. 


AS TM B BUL 


Average Contraction 

in Air, per cent 


28 days” 90 days 90 days 


| 28 days 
058 
| 9 
045, 

O37 


0.010 
0.009 
0.008 


.039 


$325 


Se000 


=O 


099 
0.106 
0.090 
0.084 
0.084 
—60..092 
0.101 
0.110 4 


40 
0.145 
0.135 


0.074 
0.067 
0.061 
0.055 
0.051, 


0. 053 


0.083 
0.077 
0.066 
0.055 
0.057 


0.010 


0.Q14 
0.014 
0.014 
0.020 
0.026 


¢ 


om 


6 


= 


> . 
| 


0 063 
2 050 
0.048 


aa 


Ww ell with other criteria, the highest heat — 
“occurring at the optimum SO; content. 

s§ he cumulative e heats at 24 hr. . are 
shown in Table II. Since heat of hydra-— 
tion and strength are closely related at 


was. 

strength. 

Strength.—P lastie mortar cubes were 

_ made on all cements, according to the a 


procedure described by ASTM Stand- 
Method of Test for Compressive 
Strength of Hydraulie-C ement Mortars 
(Cc 109 - 47),4 and tested at 3, 7, and 28 

days for cements Nos. 1 1, 2 3, and 
(types T and I), at 1, 3, and ff days 
vements Nos. 5'and 6 (type IIT), and at 
7 and 28 days for cements Nos. 7 and 8 q 


1.08 


xtraction Tests SOs, g. per liver 
Mortars Neat Cements 


24 “18 hr. 


18 hr. 


oO 
| 


68 2.4 
| 4. 


6 
0 


Ol 0 
20 


0 
0 

0.74 


7 


60.00 
0.000 


1.13 


0.05 


0.01 

5 
| 29 


01 


0.02 


SSS 

Ss we 


average stromata ere chown’! n in Table 
II. All cements show that highest 
one: is dev veloped with some par- 
ticular SOs content, although the re- 
sults at different ages are not always | in ee 
— illustrative plot of 


inspection | of all the data, opti- 
mum SO; values | were selected for each 
cement and are included in Table III. 


In each case, the high-t alkali cement | re- - 


quires from 0.5 to 1.0 per cent more SO; 
for highest strength than does its low- 


7 tests on 1 by 1 by 10-in. plastic mortar 
bars after they had been cured in water 


Table Il. The amount of SO; in the 


2 was d (type IV). Three cubes were made by cement yielding highest flexural yo 
cording to one laboratory, and 2.5 per each laboratory for each age. The 


oment to B a Por 
1947 Suprieme nt to Book of AS’ Stand- 
ards, Part II, p. 43. 


is tabulated in general, — 


One le sboratory made flexural strength 


for 90 days. .These results are listed in 2 


= 
| 2 
0.012 4 018 | 0.055 7 4 0.126 0.04 | 0.00 
780 0,010 O13 | 0.058 | 0 | ou. | 
— O14 0 O51 | 0.084 0.092 0.19 | 0.00 | OR 
013 | 0.044 | 0.073 | 0.092 0.58 09 = 
900-0 O17 0.040 | 0.071 65 | 1.15 00 2.46 
1030 025 | 0.048 | 0 076 
0.007 | 0010 0.014 | 0.050. Bi Ol- OO 
1030_ 419 | 29.8 | 9 021 | 0.050 0.085 20 | 1.34 
49 0.010 0. oor | 0.12 | O11 ay 
so boa | 33 0.008 0.104 | 0. oot | | | | 
820 148 1 56 0 008 0.092 0.10 3.08 1.54 
38.8 | 40.9 | 0.002 | 7 2.12 | O.§ | 3.36 
279 27,| 37.0 | 39.4 0.02 O01 0 
Bee 0.015 0.052 | 0.087 0.01 | 0.08 | 8.01 
423 | 0.00 0.010 0.032 | 0.067 | 34°, 015 | 0.387 | O16 | 
: (24.8 | 27.4 | 5 | 0.038 | 0.077 1.09 ‘3.23 | 1.260 : 
800 474 | 21.4 | 25:5 | 0.01 0.024 | 0.057 | 
750 i 497 | 23.0 | 28.2 0:08 0.036 | 0.058 | 
a 
was a J 
4 ae 
4 
me 
is meas- ge 
selected for hig eh 


er hr 


. per 


erg 
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at Liberation 


ate of He 


R 


on | 


of 63 


32 36 44 8 12 16 20 32 36 40 48 


—Rate of Hydration of Cement No. 2 by ts Senne isl? Fig. 2. Rate of piece of Cement No. : 2 by Laboratory No. rs 


os ducibility « of results. The av erages for They are not to be considered as one of 

awe 2 be tee od all laboratories are shown in Table II. __ the criteria tests, inasmuch as the time 

- in, ( 10-in. effective gage length) were contractions are shown in Figs. 4 4and5. in order to make the results coincide’ 
prepared ‘using mix proportions Distinet minimum expansion and cone with the results of the criteria tests. 
(1:2, 75) and consistenc; required by traction are to be observed for each 3 ixtraction on tests can 1 be performed within 

ASTM Methoc 109- 47.4 Four ‘cement, and the a agreement between 3 day Lys, ‘and do not require ‘elaborate. 


Compressive Strength, psi. 


= Plastic mortar prisms by 1 by Illustrative plots of the expansions and extraction can be varied as required 


bars were fabricated from each mix. laboratories on the location of the mini- — : equipment, factors which make them | 


Two bars were used to measure the ex- mum very good. : optimum preferable ‘to the strength, expansion, 
of the mortar when stored in| ‘SO; contents for least expansion m and contraction, and heat tests whic have 
water, and the remaining two for con- —_ contrac tion, selected by inspection of all — been desc ribed. Extraction tests were 
traction when stored in air, All the data, are shown in Table ITI. also” by Ww. Hansen and J. 0. 

mens made for « expansion measurements _It will be noted that large in studying “T he Use of 
were cured in the mold at 100 per cent due to wetting, increased contrac-— Anhydrite i in Portland Cement.”5 

_ relative humidity and 70 F. for 1 day, - tions due to drying may oceur if gypsum | a In this study, both neat cand mortar 

4 then stripped, and measured for initial — is added in quantities in excess of the specimens were used. The neat cement 
length. They were then stored continu- optimum. indicated optimum mixtures were mi ide according to AS- 
ously water at 70 F. . The bars used quantities are, however, usually much TM “Standard Method “Test for | 
for contraction measurement were cured greater than the maximum amount Normal Consistency of Hydraulic Ce 
the mold 1 day at 100 per cent relative SO; now permitted by specifications. ment (C 187 44).° E ‘mortar 


humidity and 70 F., then stripped and wy the optimum SO; content is used, ce from the fabrication of the length- 


plac ced in 70 F. w ater for 6 days, then re- ment _of greater volume constanc’ vy hange bars made according to ASTM. 
moved from the water, given their initial should Id result, without risk of excessive Method | C 109 )— 474 were used pee 
ading, and stored continuously in air volume change, ‘mortar mixes. 
at 70F. and 50 percentrelative humidity. The extraction test is desi 
a.” Length measurements on these bars _ Extraction Tesis: tect the presence or absence of ome 
were taken at 7, 14, 21, 28, and 90 days" The tests were by 
from the time of their initial Mr. Lerch as possible specification per- tas 9 
STM No. 161, 


ains optimum gypsum. 
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day 


Light Lines show Results by Indiv viduol 
_Loborotories Heavy Lines ore Averages 


Plot of ‘Compressive ae: Results of Coment No. 2 Expansion in Water of of Fig. 5. Contraction in Air —— 
2 


No. 
in pastes or mortars that have been al- other hand, if the SOs cone is After the pree ipitate was” filtered cand 


: to harden in the moist: room at __less eo 0.07 g. per liter, it is ev vident washed, the paper and contents were 
placed in a weighed crucible and slowly 


70F. for 18+ } hr. and 24 The that the gypsum was de piste ed 
ignited until the paper was charred and 


ing proc edure was used : 


Cement, No. 2. 


test is based on the relative cone 

juired | tration | of a solution saturated with re- ian ive hundred grams of paste or adie the BaSO, was cooled aa weighed. A 
incidle J | spect to calcium hydroxide and caleium we re placed on clean glass plates and cured —_ bls ank de ‘termination, following the same 
or sulfoalumin: ite. In the ab- 70 F. and 100 pe rcent relative humidity. procedure and. the same amount of 
within the concentration At 1s +} hr. from the time the mixing reagent, was used to correct the results ix 
rorate saturated with respect to was completed about one-half of the hard hijo in the analysis. The SO, con- a: 
them 4 both gypsum and calcium hydroxide ed ened paste or mortar was removed from _ tents were calculated to the nearest 0.01 | en 
nsion, approximately 1.0 g. per | liter, where: asa the gi: iss plate and pulverized ina pore g. per liter of solution. ud The we ight of | as | 
solution saturated pe ‘ium hydrox- ain % it all ), corrected for the bl: multiplied 

ide and calcium sulfoaluminate, after sieve portion of the pulverize by 17.15, gives the weight Ox in 
were was then placed in a 2! liter. 


J. 0. 0. ome depleted, has an beaker. ‘and 50 or 100 ml. of distille d water oT he of lu wt 
atural content of less than 0.01 g. per liter. added. The slurry was then we averages of the values repo 


eo Tn the presence of alkali, the SO; con- n= mixed with a stirring rod and allowed to : oa the several laboratories are shown | 


nortar centration of the saturated lime-gypsum_ for 10 min. with occasional stirring. Table I. Illustrative plots o of the 


= ge may be several grams per liter, he liquid was then filtered off on a Biich-— data are » shown in Fig. 6. Generally — 


depending upon _ the alkali content. ner funnel with the aid of suction until — speaking, the tests on the mortars made aie _ 


However, the effec t of “alkali on a ‘solu- sufficient liquid for the analysis had been from the different cements seem to s show 
fi If the first filtrate was turbid, slightly better ugreement between labo- 
ion saturated with respect to lime and it was poured into the original filter bed >" 


= Sac after the gypsum | has - and drawn through the filter a second time, 


come depleted, is minor, For alkali it was refiltered with : paper, 


Inasmuch as the equilibrium m SO con- 
without the aid of suction. 1 3 


Twenty milliliters of the extract 

cement t the 80s content of such as solu- were transferred to a 400-ml. beaker and 

tion will not exceed 0.07 g. per liter. diluted with distilled water to 250 ml. Five dum the 

Thus, if the he extract ob obtained from the. - milliliters of concentrated HCI were added, __ is depleted, is | less than 0.1 g. of § SO; per 

hardened pas "paste or mortar contains in the solution heated to boiling, and 10 ml. of liter, a performance test might require 
hot 10° per cent BaCl, solution added 


4 excess that : n 18-hr. extract vield more S03, 
of 1 0 g. of SC )3 p per liter it is evi- slow rly (drop by from a The extract yield 


dent that the gypsum wai as not depleted J One- hundred of 
t ty « te t 

the period of curing. ig. On the A mortar. 


centration of a solution saturated 


| 
t for 
ay 
to de- 
1949, = 
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ARIOUS C CRITERIA, 


Greatest 
xpansion Compressive ne (Generation rite ria 
N Type II, low alkalies 
Type III, high alkalies 3.0 
Type IIT, low alkalies 2.0 
Type IV, low CsA high alkalies — 3.5 


IV, low low alkalies 


whic h gives the reported by two 
of the laboratories. The third labors. 


tory ine orporated | air- -entraining 
i agent in the mixes, so that the results are 
-notcomparable, 
One labor: atory, No.3 3, fabricated dur- | 
a. ability spec imens for each SO; content, 
permitting the curves show n in Fig. 7 to 
be based on the entire series. Labor- 
tory No. 1 used two SO; contents for 
— each ce ement, one at optimum and the 
second | at the present AS.T.M. limits, 
Int those cases where the optimum was 
= at the present A.S.T.M. limit, the 80; 
contents were taken at 0.5 per cent | 
above and below such limit. In drawing 


er lit 


e 


3» 


é the curves be ‘tween the two points (for 
3 each cement) reporte by laboratory. 
= 08 1 consideration w as given to the 

ita shown for laboratory No.3. 

~The optimum SO; content (shown by 


heavy arrows in Fig. 7), as defined by 


tthe criteria tests, is slightly, above the 
S80; content for maximum durability. 


the presence of air-entraining agents, 

however, the differences in durability. 
due ary ing the SOs content appear 


In the majority of the results ob- 
tained this study, the cements of 
alkali content showed better dura- | 
a Bp te than did the low-alkali cements of of 


40 1.0 20 30 40. 
the same type. However, by referrin 
ab. 


1 4 
‘able IT, it will be noted that the air 
6. — Extraction Tests Cement No. 2. ontents of the mortars, as deter mined 
A> 


ian 0.1 per that the siderab thought has given by AS. T.M. Tentative Method of Test 4 
gypsum has not been completely of reducing variables i in the for Air Content of Air-E training 
sumed. Similarly, a 24-hr. extract could example, temperature 
be required to . yield less than 0.1 g. of trol of the extraction process has been 
SO; per liter, indicating that “excess suggested. However, the work of W. C. 
gy psum is no longer present. Hansen and E. E. Pressler on “Solubil. 
ever, the results reported by the indiv vid- ity Ca(OH). CaSO,-2H.0 in cements of these Therefore, it 
ual laboratories indicate that the test is. Dilute Alkali Solutions, ”8 indicates that prob: the relative air prs 
- not sufficiently reproducible for such — temperaiure is not critical during the tents explain at least a part of be 
narrow limits. More realistic limits extraction. Close control of temper durability shown by the high | 
_ could require in excess of 0.2 g. per liter” ture during the curing | period is, a alkali cements. In any case, the high- 
at 18 hr., and less than 0.5 g. per liter at course, important. low-alkali cements of each type 
24 br. Using these limits would select Durability Tests—-Three of the not comps anions differing only im alkali 
an optimum, as shown in Table ticipating laboratories conducted dura~ contents, 
which would ‘correspond very closely bility "studies. in the absence of any 
criteria tests. ooperating laboratory was requested The “results of this study are ‘sum 
hile the agreement between labora- a study durability in ac ‘cordance with its marized in Table Til. Giving 
“tories was not all that could be desired, usual method. As might be expected, weight to the optimum established y 
_ it appears that the extraction test is the the procedures varied widely, so that it eee 


ae 8 Industrial and Engineering Chemistry, Vol. 39, 
= method of op is difficult to compare the results. How- 


$ 919478 lement to Book of A.S.T.M. Stand- 
ver, an indication of the effect of gyp- Part 229. 
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Portland Cement Mortar (C 185- 
show that the high-alkali cements of r 
types I, ‘I, and IV entrained consider- | 


more air than did the low-alkali 


with the average obtained from the — standard proe edure for this w ork, each > 


- 
COI 

i 

— 

% 

— 

— 

| 


ontet, | 
‘ig. 7 to 


Labora. 


nts for 
ind the 
limits, 
am was 
the SO, 
er cent 
= 
lrawing 
nts (for 
oratory 
to h 
own by 
ined by 
ove the 
ability. 
agents, 
rability 
Its ob- 
ents of 
r dura- 
nents of 


ormined 


of Test | 


training 
47T)’ 
ents of 
ynsider- 
w-alkali 
fore, it 
air con- 
of the 
e high- 
e high- 
ype are 
n alkali 


a 


the last column for comps Arison. will: 


39, 


Stand- 


ow 


Alkali 
Optimum 


High Alkali High gh Atkali 


__ Optimum + 


2 


per cent 


4 2 


High Alkali bow Alkali High Aika) 


Cycles of Fre 


+Low Alkali 


and Criteria o of Failure 
Lab. No.3 - 28 one Fog 
‘High Cement — Cycles to 25 per ‘cent Weight 
be es Low Alkali Cement — Cycles to 25 per cent Weight Loss 
No. 3-14 days Fog and 250 days ing 
— Cycles to 25 per cent Weight Loss 


--0 High Alkali Cement 


-—--@ Low Alkali 


— Cycles to 25 Weight Loss 


- Cycles to O.l percent Expansion _ 


Cycles percent Expansion 


Beet of SO, Content of Cement on the Durability « of Concretes Made with 


compressive strength, and 


contraction, an average wed all crite average of the various criteria for half 
the cements, and disagrees w ith the re re- 
mi ainder by only 0.5 per cent S¢ che 
In ev ery case the high- alkali cement 
needs more gypsum than the low-alkali 
cement of the same ty pe, the difference 
being as. as 1.5 per cent: SOs. 
Type III cement with a high-alkali con- 
requires the amount of 


nearest 0.5 per cent, by inspection only, 

since it "was not considered justifiable os 
y to compute an arithmetical average to = 
any decimal figure. The optimum 
fixed by | the extraction test is show1 n in a 


This average has been pk it the 


eins’ seems to require almost as much gyp- 


= period has been tried. _ Although th there 


No. 1-14 use Fog, |4 2 between laboratories to warrant addi- 


ra pe n that this value agrees with the 


gypsum at + optimum. Next was 


type I high- alkali cement, 


also— 


A, 


surprisingly, | type IV high- alkali 


sum to provide the optimum. Thedata 
agree Lerch’s conclusion “that 
ith cement of low-alkali content, 
those of high tricalcium aluminate con- 
require larger additions of gy ‘psum_ 
those of low tricalcium aluminate | 
content.’ Type and type IV low- 
alkali cements do not have as ‘high an 
optimum SOs content as type and 
type TIT low-alkali cements. 
It is evident from these i 5 
advantage is to be taken of the improve-_ 
‘ment which optimum gypsum will af 
ford, specific ations must permit higher 
SOs limits: than presently allowed. Al- 
though recent cha anges permit the use of _ 
‘more gypsum with high C;A cement, 
Bc amendments have not been liberal — 
to allow the manufacturer full 
opportunity to use gypsum in the quan- ' 
_ tity that his particular clinker may Te- 7 
quire. Increases of to 2 per cent in 
present limits are indicated. There is 
4 ample ¢ evidence in these tests that ce 7 
ments of greater volume. constancy can 
be obtained by using optimum 
amount of gypsum. Unless the opti- 
mum amount is greatly exceeded, there — 
s ones to be little danger of excessive 


reason n for n maximum limits on 


Furure Work 


THE COMMITTE 
hee extraction test appears to be the 


mising method of defining op- i> 
“timum gypsum in a specification. A 
__ modified procedure, in which the paste 
was continuously agitated at an ele- 
vated temperature during the curing 


Was a a considerable e advantage to the 
elimination of the grinding step, the re- 


sults did not show sufficient agreement — 


is that the 24-hr. 
‘a tract test be used to establish the maxi- 
mum amount of gypsum permitted in 
portland cement Further co onsidera-_ 
tion is being given to the 18-hr. extract. 7 
test fc for establishing thy the minimum gyp- 


A cknow now vledgment: 


‘The committee wishes to acknowledge 
~ the assistance of J. L. Gilliland and O. J. | 
Glantz, both of the Bureau of ‘Reclama-_ 
Laboratories, Denver, in compiling 
the test data and preparing the — 


oa 


Test % — 
| 

the air | a 

a! | 

| 
[ 

hed by 

11950 | October 1950 —(1P231) «45 


rect: Certain Addition Asents Upon the ne Frictiona 
an Characteristics ars Metallurgy 


ITHIN the past fif ne 


eas states that silica is added to increase the : ‘metallurgy copper-tin base 1 mater ials on 
years ‘metallurgy friction mate- coefficient of friction while graphite equal volume basis, it was necessary 
have attained a prominent position functions primarily as a friction reducing add the third component in amounts 
proportional to its density. For exam. 


in the heavy-duty brake clutch through lubrication, 
‘fields. These materials generally are run Batchelor® ‘says that graphite is added ple, tor graphite and molybdenum 

against opposing surfaces of steel or in vary ing quantities a as a lubricant, fide comparisons on equal volume | 
goes on further to say that silica, alun- ¥, basis, 2.13 times as much moly bdenum “- 


ii vient of friction depends oie the dum, and earborundum — are “ friction sulfide as graphite was added, since the 7 
conditions, values in the he range augmenting | agents. ratio of the densities of molybdenum. 
0.25 to 0.50 are acceptable. W ear rates Similar results of a highly qoneral na-— sulfide to graphite is 2.13. Thus for | 

as high as 0.010 in. per hr. as determined ture may be found in the patents on the comparison with a hog copper - 10 tin -3 n 
by specific tests are considered ‘subiect. Fisher’ patent! describes a graphite material, » a 90 copper - 10 | 

The powder metallurgy y materials typical | composition given in the patent was used. For all additions to the 
used today are essentially alpha bronzes _is 77 per cent copper, 8 per r cent tin, and ‘copper and “copper- tin base materials, * 

to which other components are added in 15 per cent lead, to which five parts: by the minus 325-mesh particle size was - se 

varying Proportions | to produce de- of graphite and three parts: used so as to put the surface area factor q 

sirable frietion and wear characteristics. weight of silica are added. The of the addition agents on an equivalent 

Some of the addition agents are efficient of friction range obtainable is 4 basis. d 


graphite, molybdenum sulfide, and lead. said to be 0.25 to 0.50 depending upon A detailed list of t the materials studied 
A typic cal parts-by-weight composition ‘variations in composition. == is given below. . The figures given a are on 
used is as follows: 93 copper, 4 w ork represents ¢ an a parts-by -weight basis. All powder 
graphite, 10.6 lead, and 6.1 study to determine the specific effect of metallurgy. ‘materials were made from 
The specific function of each of addition agents to a basic powder elemental powders unless otherwis des 
the addition agents has seldom been _ metallurgy bronze, on the coefficient of ignated. > - me 
ase . As Ss “wear when runr 
ascertained. As a res ult, the lack of in- friction and wear rates, when running 7 ee ; 
formation on the influence of such ad- against steel. To allow for an orderly Ele mental M: aterials (Powder 3 Met 
ditions, i in regard to coefficient cf frie- study, primary components made from (a) 
wear rates powders or otherwise have been tested. Tin (unsintered) 
In addition, binary and ternary “come 2. Binary Combinations 


‘These bronze-base powder metallurgy binations have been studied in | order to (a) Copper-tin (powder metallurgy) 
7 friction materials are produced by () 


interpret the behavior of the more — 90 copper - 3 tin 
mixing the > various in now used industrially, (2) 90 copper - 6 tin 


(3) 90 copper - 9 | 


presses: under pressures ranging from 
to 15 tons pe per sq. ‘in., and (3) sinteringthe T he at (1) 100 copper - 3 : 

= pieces in electric furnaces in a __ the outset of this work was the effect of (2) 100 copper - 6 grap os 

0-COz atmosphere at a temperature of contre led additions of lead, graphite, Tert nary Combinations 
(a) Copper-tin- graphite (powder 
‘around 1450 F. silica, and molybdenum sulfide on the ~ 

literature on powder metallurgy friction and wear characteristics of a (1) 9G copper - 10 tin 4 graph- 
bronze friction materials ‘is slight. No basic powder me tallurgy bronze being ‘ite 
90 copper - 10 tin - 6 graph- 


vantitative data are available on the against a Steel opposing surface. 
From” a friction standpoint this 


moly bdenum sulfide on the eluded solid lubricants such as graphite 90 copper - 10 tin - 9 graph- 
efficient of friction or on the wear char- and _molybdenum sulfide, ite 
acteristics. lubricant such as lead, and an alleged (4) 90 copper - 10 tin - 15 grap! 


Kuzmick,? for example, states that friction-producing agent such as silica. bd | 
lead atts as a lubricant, in the sense that As the work progressed it was deemed 


under certain operating conditions | the advisable to test certain | primary com- - 4 (1) 90 copper - 10 “tin 
melts ‘and forms a film. He a also, made from powders or other- molybdenum sulfide 


Ww ise, along with certain binary combina-- (2) 90 copper - 10 tin - 1308 | 
INVITED, either for publication or for the at- tions, i in order to make for a more orderly, | 
90 copper - 10 tin - 19.02 


on tions to ASTM Headquarters, 1916 story molybdenum sulfide | 


Race St., 

"hiladelphia 3, P He In order to compare the effects of the 
4 ssistant Professor o etallurgy, Depart- we - 044 
ment “of Chemical Engineering, third added to the powder 90 copper - 
Cincinnati, Cincinnati, Ohio. | ow at ~Syivania =  moly bdenum sulfide 
Electric Products, Inc., Bayside, L. lead (powder 
J. F. Kuzmick, “Metal Powder Friction ‘Me 3 Clyde Batchelor, “Metal Powder Fri riction lurgy) 
4 


Materials,’ Metals and Allows, Vol. 21, No. 4, 
90 copper - 10 tin - 15 lead 
(2) 90 ) copper - 10 tin - 30 lead a 


‘John S. Fisher, U. S. Patent No. 2,072,070, — 

“Friction Article and Method of Producing Same.” 

— 
7] October 1950 | 


“cu” Symposium on Powder Metallurgy, — 
Am. Soe. Testing Mats. pp. 44-48 (1943), 
(Sy mposium issued as separate publication arr 
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n 
a 

4 

we: 


powde 


curved so as to produce a surf: ace On one 
side of the compact comparable to the 


90. copper - - 10 tin - 45 lead time, and in all cases, duplicate samples 
Copper- -silica (powder were run for each material. 


The drum was equipped for inte ermal 
qa) 90 copper -10tin-3 silica 


90 copper - 10 tin - 6 silie: a 

(3) 90 copper - 10 tin - 9 silica 

(4) 90 copper - 10 tin - 15 silica 

Composite Powder Metallurgy Frie- 

tion Materials 
(Copper and tin plus two or more 
addition agents; used 
commercially 

a) copper - 9 tin - 16.9 ad - 


Wwe 


low ed te to circulate for one hour before a 
test was started. 
the drum was kept uniform by polishing — 


This” produced ¢ a surface roughness, 
the direction of travel, of 15 micro-— 
‘inches (rms.) as registered by an 
Abbott “Profilometer. ” This would be 
considered to be commercial 

Before an actual test was the 
drum and specimen sur ‘surfaces 
cleaned with aleohol and ether. The 
duration of the test was 4 hr. whenever 
possible. In i instances “this: time 
was to excessive wear 
rates . Determination of the wear rates 
was made by a loss-in- thickness" meas- 
urement of the specimen. 
The friction tests were | carried out by 


running two specimens of the same ma- 


6 copper - “104 opposite positigns, q 
tinalloy, against a 14-in. hardened-steel 
internally cooled by water, and oper- 

ated: at a constant ‘speed of 1832 ft. per 
he specimens were held against 


~The powders: were by. 
inan Erlenmeyer flask for appr 

the drum by adjustable tension — 
and tests were arried out ona given set 


ten minutes while pressing 
; powders into compacts for the w wear ol 4 

_ of specimens at 17, 34, and 51 psi. pres- 
‘ih on the e specimens, in order to study 


friction tests was done at a pressure of 
the effect of pressure on friction. 


ul tons per sq. in. 
given material was first tested at the 


The die used was 1°/s in. in diameter. 
lowest pressure & und then at the two 
pressures , after which the pres pres- 


The bottom plunger of the die was 
1 to th 
sure was again decreased to the swo 
curvature of the wear machine and fric-_ ag 


ti machine drums. 
Sintering was carried out in a CO- CO: 
atmosphere. The compacts | were em- 
bedded in charcoal in a cast iron con- — 
tainer and heated to 1450 F. in an elec- 
tric furnace. In the case of ‘the bronze- 7 
_ base materials, complete : alloyi ing of the 
— copper and tin was attained by this 
practice as ev idenced by X- ray diffrac- 
tion measurements u: using a “Norelco” 
Geiger counter X-ray spectromete 
4 _ The he nonpowder me tallurgy specimens 
were machined from stock pieces to the 
desired shape and size for testing. _ The 
Swedish sponge iron and cast tin were. 
not heat treated after machining. ~The > 
and bronze specimens were 
Wear tests were carried out by run-_ 
ming the specimens against a 14 -in. 
_hardened-steel drum, operating at acon- Preliminary friction tests were car- 
stant peripheral speed of ‘1281 ft. per ried out on a commercial friction mix at. 
min, | The normal pressure © on the speci- _ speeds varying from 500 to 2500 ft. per_ 
‘mens was 45 psi. which is within the with good reproducibility as 
7 Tange of commerciaily used pressures for sence of “fade” from one “speed to 
: automotive and tractor br: ake end = final speed adopted was 
dutch applications. machine was based on the fact the that it produced the 
“capable of testing ‘six Specimens at. 
*8.K. Wellman, U: 8. Patent 


» ad - 


(c) copper - - 7 tin - “10. 6 ‘le 
graphite - €. silica - 11.3 

dronoxides 
(d) 91.8 copper 8 2 tin - 17 8 lea ad - 
«11.8 graphite -7.1 silica’ 


‘In addition t to the the 
lowing nonpowder metallurgy materials 
ve 


at each pressure for approximately 15 — 
min. and observations made as to the 
constancy of the friction. Unless other-— 
wise stated, the e coefficient of friction (x) 
figures given in the section on —experi-- 
mental results indicate that the variation 
periments had no apprec iable effect on 
the coefficient. The range of pressures — 
cover those normally encountered 
in automotive and industrial appliea- 
tions. For > example, city bus clutches 
operate at. 15 to 18 psi., while tractor 


_and certain industrial type clutches may 
as ‘high as 40 Psi, In some cases 


in full due to extreme vinsiaae 4 or too 
rapid wearing of the ‘Specimens. 
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with emery paper before test. 


in pressure and time used in these alte 


tangential frictional force pro- 
duced by the specimens was eounter- 
balanced by weights through a lever arm 


Ww rater cooling, , and the water was al- — system. This relationship was such that 


when equilibrium was attained between 


The surface finish of the opposing forces, the coefficient of | 


friction was given by the following 


here is the ia 
and W is the counterbalancing weight in 


Ww 


_ The same procedure was employed —" 
“cleaning the friction drum surface and 


the specimen surfaces as was used in 


case of the wear tests. The surface 
Toughness of the friction drum was the 
same as that obtained on the wear drum. 


Exper RESULTS 


E 1 Mat 


A tabulation of the coefficients of fric- 
and wear rates for elemental 
terials is given in Table Riis: 
TABLE I.—COEFFICIENTS OF FRICTION 


= WEA BAR R RAT ES FOR 
MATERIALS, 


of 
Powder me tallurgy Ag Powder metallurgy | 

 eopper 

Wrens and annealed! 


Powder metallurgy tin : 
re d) 0. 31° 
0.30% 


0.26 


tin. 
Graphite. . 


4 17 and 34 psi. normal pressure on specimens. 7% 
51 Pai. normal pressure on specimen, ae 


The results for copper, whether 

powder metallurgy or wrought, show co- 

efficients friction and wear rates 

which are exceedingly high and far. out- 

side the commercially acceptable range. 
Of particular interest was the fact 

that the coefficient of friction and w ear 


cating that the frictional and wear 
properties of a given composition ma- 
terial are related to its physical proper- 
ties. The sintered copper powder ma-— 7 
terial had a of 7.20 g. per cu. em., 


sintered) east tin showed similar 
7 frictional ‘and w ear characteristics; their 


‘unsintered tin was s the same as the 
tin, namely, 7.30 g. per cu. cm. The 
coeficent of friction for beth of 
the commercially a rand ac- 


ELEMENTAL 


Wear 
in, 


= 


nal = 
ils on 
enum 
is for | 
- 0] 
bo the = 6 
erials, 
factor — 
are On | 
owder 
ig 
from 
{ 
Metal- 
| 
0005 
| | 
metal 
| 
graph- | rate for the copper powder I 
graph 
sulfide 
- 13.08 
19:62 
| those exhibited by copper as isshownin 
| 
_ 
5 lead 
Vlead | 


‘ceptable | range at the lower pressures. Additions of graphite copper than in a copper matrix. The a in 
Increasing the pressure from 34.0 to 51 (pow der metallurgy) — resulted in de- Table ITI indicate a: critical gr: raphite com. | a 
psi. resulted in considerable deformation creasing wear rates and coefficients ll tent between six and nine parts by 3 
_ of the specimens, and a drop in friction friction with © increasing graphite: con- _ weight to produce acceptable ) wear a a 
to an undesirable value. tent. Acceptable friction values were characteristics. 
Solid graphite gave obtained, but the wear rate was much The addition of molybdenum sulfide 
friction of 0.26 which is on the lower side too high in Il cases | for commercial | toa 90 copper - 10 tin powder metal. 


of the commercially acceptable range, a applications. 
anda satisfactory wear rate of 0.001 in. 


-lurgy bronze also resulted in a decreas. 


ing coefficient of friction and wear 

‘per Thus for certain applications with increasing moly bdenum Sulfide 

where not too high a coefficient of fric- a To ascertain the specific. feck of content. Molybdenum sulfide he 7 


tion is necessary, it would app ear that sulfide, silica, graphite, and lead upon crystalline structure similar to graphite: 
graphite might b be e applicable. ~see _ the frictional and wear characteristics of thas i is, it has a hex agonal hasal cleay. 


are 
B a powder metallurgy bronze, tests were plane and thus Ww ould be expected to 
Sa made on a 90. copper - 10 tin bronze show ating h: aracteristics, lh 

study was m made on binary cor 


containing each of the above ad dition “small amounts, molybdenum sulfide 
_ binations to , observe the effect of tin ad- a agents singly in varying amounts. ~The appears to be more efficient than the 
ditions to copper in the powder metal- results are shown in Table THT. _ equivalent amounts of gr graphite in re 


Tesults are shown in Table IT 


4 lurgy state. This was considered tobe duei ing wear and friction. This is shown 
important since alpha bronzes form the ‘TABLE III.—-COEFFICIENTS OF FRICTION Table III where the 90 copper- 10 
_ basis of most powder metallurgy friction AND WEAR RATES FOR TERN: ARY tin - 3 graphite 1 material may be. cum 
"materials. Also, a cast and annealed pared with the 90 copper - 10 tin 


- bronze was tested for:comparative pur- 


Coefficient | Wear 


bronzes. Finall ‘the effect of adding a nme 
solid lubricant such as graphite to copper” “"90 copper - 10 
tin - 3 graphite... 0.2 265 


6.54 molyb bdenum | sulfide material. Ip 
larger amounts, -moly bdenuin sulfide is 
more effective in reducing friction but 
effectiv ive int reducing wear, as com 

"pared ‘on an equivalent volume basis 


in the power metallurgy state was 


evaluated to allow for comparisons with 0 237 with graphite. 
The ‘Its the fricti tin 15 15 graphite. . 0.002 . bronzes containing more than 13 parts 
e results o [Tic ion an wear , 
Copper-tin- by weight of ‘molybdenum sulfide would 


given 90 copper - 10 


tin - 6.54 molyb- 


have commercial ‘applications, assuming 
the low coeffic of friction values 


copper - 10 ov seem effective as gr ap ite or 
Coefficient tin - 19.62 molyb- 


90 copper-10 rate : and coefficient of friction of a 


denum eulfide. 0 basic | bronze, as is shown in Table IIL 
90 copper tin... 0.91 Addition of 15 parts of lead or more by 
copper - 6 tin. 0.79 90 copper - 10 
90 copper - 9 tin. 0.67 tin lead...... ow weight to 90 10 tin powder 
90 copper - 15 tin. metallurgy bronze ‘resulted in an 

Copper-tin, cast and 30 Tead ceptable coefficient of friction, but the} 
wear rates were altogether too high. 3 
tin- 45 lead...... Higher additions of lead than thoe} 
Copper-graphite, powder 


shown in Table III could not be in| 


100 copper - 9 graphite tin-3 silica... ... ‘sweat out” during sintering. The dats 
0.40 do show that at high normz il loads the 

The addition of tin to copper | coefficient of friction, as compared to th: 
allurgy) showed that a decreasing coeffic ient of friction obtained at low 
wear rate and a decreasing coefficient of + pressure on spec on specimen. normal loads. This is attributed t | 

friction may be obtained with increasing greater plastic flow of the lead under | 4 
content. . However, in no-case within Addition of graphite toa 90: copper - the heavier normal load, resulting in 
the composition range tested was the tin powder metallurgy bronze resulted in better film formation on the p part of the | 4 
rate acceptable from a commercial a decreasing coefficient of friction and lead. 
standpoint. wear rate with increase of graphite. Silica, an abrasive, nonfilm-forming 


Of interest was the fact that the 89.6 When more than six parts of graphite agent produced interesting results with | 
‘copper - - 10.4 tin and annealed were added, an acceptable wear rate and respect to friction and wear, added 
bronze. ed ac considerably lower coefficient of friction was obtained, al- toabasic bronze. The date’ in Table Ill 
wear rate and coefficient of friction than though the coefficient: of friction was show a decreasing coefficient of friction} 
comparable material (90 copper - 9 tin) rather low. The results obtained are — with i increasing ‘amounts of silica up tos | | 
- made by powder metallurgy ‘methods. quite different than those obtained on certain silica content, and then an iD- 
This again indicates that internal struc- the copper-graphite mixtures were creasing coefficient friction with 
ture and physical properties have ceptionally high “wear rates wer were ob- further silica “The wear rate} 
effect upon the frictional and wear tained in all cases. Thus graphiteseems drops progressively with increasing | 
= ch to be much more effective when silica content. In all cases the 
in a bronze matrix rather : efficient of fr ‘iction values are 
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equivalent amounts of 
dead, graphite, or molybdenum sulfide 


incorporated i in a basic bronze. 
Addition of six or more parts s by 


we 
coefficient of friction and wear rate, 


metal. 
decreas. 
ear rate | ‘the silica bronzes which w ould prohibit — 
Sulfide their use commercially. Also, some wear tions. 
has al oe ceurred on the opposing steel surface. 
raphite: 

cted to | T The results on the ternary combina-_ 
cs. In 


sshown | noise and chatter) “was approximately 
- 10 34. This value obtained for the 
De com | 90 copper - - 10 tin - 9 9 graphite materi: ial. 

10 tin. | For those conditions of operation . where 


aS COM- ‘silica, graphite, and lead; silica and 
1e basis graphite; or graphite and lead would be 


le would for friction and wear to direc tly com 
ssuming pare these characteristics with of 


‘Two types of materials were tested — 
copper- -tin- -graphite-lead combinations 
phite or} and copper-tin-lead-graphite-siliea com-_ lead-silica composite with some addi- 
ing the binations. The copper-to- tin ratios for _ tional oxide present in the for m of iron © 
ion these materials all close to the oxide, also showed a high coefficient of 
ble TIL} ratio 90 to 10. ‘The effect of molyb- frietion, 0.48, an acc 
as by - denum sulfide was not studied, but from rate of 0.007 in. per hr. 

the results obtained on the ternary 
powder 


copper-tin-molybdenum sulfide ma- 


weight basis showed a coefficient. of fric- might be expected to yield more under a 
tion of 0.36 and a borderline wear rate “4 

of 0. 010 in. per hr. Thus by lowering terial, thus increasing the area of con- 


the lead and graphite cor content, higher between rubbing surfaces, and 
ight of silica produces a a satisfs actory friction is obtainable but the wear rate sequently the coefficient of friction and 
an undesirable value. More wear rate. te. This hy potl hesis, however, 
However, excessive noise and sparking -desira le wear and friction properties ‘requires m: more supporting ev idence to be 
was encountered during the operation Ww ere actus ally obtained on certain of the onv incing. 
ternary > copper- -tin-graphite combina- Tin, whether in the cast or powder 


— Some adjustment could probably be too plastic for use under operating con- 


if it is desired to increase the coefficient 


igh 
of friction w increasing the craze, and it seems that for such : applica- 
wear rate. tions graphite offers possibilities . This 


~The coeftic ient of friction and wear deserves further investigation. we 
‘ial. In higher coeffic ients of friction are de- rate obtained | for material D tend to 7 


ulfide js | sirable, it appears } necessary to prepare — corroborate the reasoning above. This 
‘ion but more complex ‘combinations — in which material is comparable to material A ex- 7 but thei 
7 cept for the addition of 7.1 parts by — 
weight: silica. This addition of 
incorporated i in the basic bronze. silica increased the coefficient of friction 
te that Certain of the commercial powder from: 0.24 to 0.42 and only changed the 
13 parts ‘metallurgy friction materials were tested wear rate from 0.002 to 0.005 in. per hr. 
The operating performance of the silica 
bronze was, also acceptable from the 
standpoint of freedom from vibration 


Material C, copper-tin- -graphite- 


 Drscussion or Re ESULTS 
but the terials it would appear worthw hile to 


make such studies. stated in the introduction, met tal- 


a 
given load than the denser wrought ma- 


7 


metallurgy state, has been shown to be 


composites after rigid experimentation Solid graphite exhibits a coefficient of 
with the relative amounts of lead and friction in the lower commercially « ac- 
tions showed that the maximum obtain- graphite required. . But from the ‘results ceptable range, very acceptable 
Sulfide able coefficient of friction compatible obtained on the ternary copper- tin- rate. In certain braking applica-— 
he} witha satisfactory ' wear rate and ‘satis silica materials it would appear that tions y where high p: pressure and prolonged 
(freedom from silica is the most logic al material to braking are met, asbestos and bronze 


base friction materials tend to glaze or 


Alpha bronzes are somewhat better: 
than copper fr from a frie tional standpoint 
ir wear rates are all too high. 
Additions of tin whieh an alloy | 


do not appear to be 


to the high of tin 


creases the wear rate and the coefficient 
of fr ‘ction. But from all cases studied, 
the wear rate is still exceedingly high and : 
above the commercial range. It appears 
+ that graphite (which produces a wear 
of 0.001 in, per hr. when used 
alone) is not capable of producing 
tenacious s film when incorporated 
“exp 


cause the lower rates to be 


The: results on the composite commer- _lie-base friction materials which possess 
be * materials are listed in Table IV. reproducible coefficient of friction of sairabla fr 
is interesting to note that the ma- 25 to 0.50 against steels and cast irons character- 
Phe dats | ‘tial A, consisting of 91 copper, 9 tin, and which exhibit low wear ratios 
te | 169 lead, 11. 4 graphite, and 2.1 unre-— in practice. > " more than by 
dueed oxides on a parts-by-weight basis From this standpoint, wrought or —32 graphite or more three 
sd to the showed the exceptionally low coefficient sintered copper is not applicable since it parts by w eight of - are 
of friction value of 0. 24, with an ac- exhibits: a a coefficient of friction: and added to parts of a 10tin 
ing wear rate of 0.002 in. per high a wear rate. Sintered. copper shows bronze, values 
re OU hr. . The value of the coefficient of frie- a higher friction coefficient and wear 2nd wear rates are obtained which hie oll 
Iting in | was approximately equal that rate does the same material in within commercially accepta le 
+t of the | ¢xhibited by pure ure graphite. a A the wrought state, indicating that the 4 range. This is still true if the apenas of ca 
ek . Material B, a 92 copper - 8 tin bronze physical state of a given material is re- _ graphite or silica added is up to 15 parts 
with 2 parts lead, 6.2 parts gr aphite, lated to its friction and wear properties. weight. 2 
and 2 1 salicylic acid on pe urts-by- The slightly porous sinte red copper The of silica, 1 in 

‘able Ill _ TABLE IV.—COEFFICIENTS OF FRICTION AND WEAR RATES OF COMPOSITE 

up tos | Silica crease the area of metallic contact 
nan wees Friction, jin. per hr. tween the opposing surfaces, thus re 
with Material | ducing friction. But eventually, as 
e much Material Dé. 42 | 0.005 in friction to tie 


data iy 
arts by ache 
a 
4 
— 
4 
= 
at 


area owes net ‘effect an in- 
crease in the coefficient of fr iction. aaa 


high friction coefficients, may be ex- 
plained by the hypothesis that sc some 

wear was taking place on the c opposing 
surface, and also that the silica 


picked up metal adhering to the steel — 


surf and re¢ deposited it on the frietion 


pecimensurface, 
he sili siliea-containing bronze rhie he 


product eac accepts able wear rates have a co- 


toy 


‘not appear to be as effective as gi graphite lead plus ¢ graphite would raise ‘the f ri 
or molybdenum sulfide with re respect to _ tion but simultaneously would ‘Produce 
"decreasing friction and wear. he an unsatisfactory wear rate. 

efficient of frietion range obtained for Additions of siliea in varying 
- the compositions tried out in this work to bronze base materials containi 

was between 0.47. and 0. 28, but the Ww o_ graphite plus lead brings coefficients of 

rate was above the ac cceptable r: range frletion up into the higher r acceptable 

all cases. Yun ranges (0.40 to 0.50) with | accompanying 

The results in the ternary ¢ combina-_ satisfactory wear rates. Such materials 


. tions indic ated that only in the case alll operate satisfactorily from the stand. “i 


the copper-tin-graphite mixtures were — point of freedom from vibration and 
satisfactory coefficient of _frietion and noise, contr ast to the bronzes ¢ 
wear rates obtained. The graphite taining silica alone, indicating the neces. 


efficient-of-friction range from 0.40 to bronzes produced a maximum coefficient sity of incorporating lubricants. 


OL 55 wh hich is desirable but | one se rious — 


objection. to their use is that the fric- 
; ‘tional operation is exceedingly noisy. 


of friction of 0. 34, howev er, thus necessi-- action « of silica 0 on the coefficient of frie. 
tating going to more comple x combina - tion and wear rate is what might be ex 
tions to obtain coefficient of friction -_ pected based upon the results obtained 


Also, the graphite additions which range 0.34 to 0.50. on the te rary copper-tin-siliea_m ma- 


sure acceptable wear rates limit the 


efficient of friction posite commercial materi: als” studied 


bdenum sulfide additions are also 
effective in reducing the coefficient of 
friction and wear rate of a basie bronze 
_ wherein these properties are both above — 


the acceptable range. In small amounts 


it appears to be more effectiv ‘e than 

graphite in reducing wear and friction. 

larger quantities it is less 
- than graphite in reducing w wear but more 
effective in reducing frie tion. The wea 

resistance attributed to the 

sulfide’s better film- forming. properties, 

yet the greater thermal decomposition of 

the film as compared to graphite possibly 

~ leads to a higher net wear rate. In all 
—— where molybdenum sulfide was 

added the wear rate was either too high 


fide graphite. 


rend 


borderline, indicating the inadvisa-— 


The graphite-lead bronze base com- terials. The reasons for the specific 
effects of silica in the composite 1 ma 
showed a coefficient of friction range terials may be explained by the same 
varying from 0.24 to 0. 36 depending hypothesis as that presented for the 
upon the relative amounts of graphite copper-tin-silica materials. 4 
and lead present and also the total 
amount of graphite- -plus-lead. The co- 
effic ient of frie tion” value of 0. ob- In summ: ation, it has been 
tained along with a satisfactory wear coeffie ient of friction and the wear 
tate was lower than that for any of the : rate of single metals or metallic phases 
-copper- -tin- graphite mixtures tested, and can be low ered to acceptable amounts 


indicate s the ability of lead to. permit through the addition of various othe: 


7 the formation of : and anchorage of a con- materials. The lowering of the wear 


tinuous graphite film (pure graphite rate and coefficient « of friction can be 
gave a coefficient of friction of 0.25). oe attributed to a decrease in the adhesion 
There appears to be a critical lead-plus-_ forces acting between the two metallic 
graphite content in order ths at the fore- frie tion surfae eS, through ade lition of 
going will be true, however, for de nereas nonmetallic, nonw elding agents or me- 
ing the lead-plus-graphite content in- allie nonwelding a agents. Also, the 
creased the coeftic ient of friction to 0. 36 spe cific effe et of certain ommercially 
and the wear rate to a borderline vy value cused addition agents, in the powder 
of 0.010 in. per hr. Thus a ss atisfac tory ‘metallurgy friction field, has been ascer- 
_ high- friction material is not obtainable, tained; this should allow a more in 
a Nits manner, as a further decrease in tellige nt approac h to their use. a 


Discussion of Paper on a Field Test Concrete 


E. L. Howarp.2—It had been 
our hope to present in this discussion 


tion to slump test results. These com- 


area have no inspector testing the ma- _ of test to Measure this segregation but 


“much the ball penetra-_ ‘The majority of concrete jobs in toforms. We have used 


parative data have not been gathered 


terial o1 on every pour. | U sually the fore- the Kelly. ball seems to be the best to 


because the Kelly ‘man orders concrete at stump de- find the troublesome s spots where the 


has been so easy to handle and the re- 

Sults so satisfactory that our technicians 
have stopped using the slump cone. sol 
Two improv ements in the concrete 
inspec tion using this test have been im- 
i. 4 mediately apparent. First, the speed a4 
the test permits faster adjustment of 
mixes. Second, the concrete is 
uniform because » the Kelly Meter i is 


W. Kelly an and Norman 
Simple Field Test for Consistency of Concrete," 
ASTM BULLETIN, No. 163, 19% 50, 


Segregation: occurs. a recent job, by 


making a series Kelly meter tests, 

‘contact all s such can meas- mixer truck out of several was found 

us the consistency of the concrete at the be discharging concrete partly segre- 

in hoppers, in buggies, a and in the gated. The trucks ; dumped into a hop- 

forms. It has been interesting to note two at a time. taking ball pene- 


the response ¢ of foremen when the ball trations at inter vals during the discharg- 

sinks slowly out 0 of sight in the ‘sup-— ing of each truck the faulty one was: 
posedly 5-in. . slump concrete. They easily detected. One foreman com- 
_ have been loud in their praise of the plained that the delivered concrete was 
meter and have been quick to use drier not uniform. _ Ball penetrations were 
eonerete, taken: t through all handling processes 
"Biase we first began to inspect con- - from truck to forms.® We found the con 


— 
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‘rete was becoming badly segregated at os sults. in test Mr. | Bow ard has ¢ 
roduce last of three collecting hoppers—not results, 80 common in the operation nof secondary but i impor tant effect of 


a F at point « of delivery as supposed. a the slump cone, are nonexistent in the new test—in many cases the mixes in 


nounts Paving job concrete is easily tested for — case of f the | Kelly ball test, job ) foremen : use hav e been fe found to be wetter than 
‘aining { consistency with the Kelly all. We = more confidence in the: inspector. necessary, and a ‘stiffer consistency has 
nts of have tested each batch of conerete Because consistency measurement can 7 been agreed upon. It is well known that 7 
ptable | mixed ‘as the paver mov ed along the be m: ade with no delay. or “inconvenience on many jobs the | slump i is seldom if ever 
anying grade. We have tested the concrete e. to ‘the job. or ‘the contra actor’s crew, actually measured, but i is judged “by 


terials dumped and at each operation until the foremen tend to cooperate more with — eye.”’ This practice hi as grown up over 


stand. | finished slab. Inspection is made more inspection. All in all, better concrete the years because of the inconvenience 

D and effective because of the ease and speed — can be and is being ms ude on jobs so con- of the slump test; perhaps a contribut- 
a test. ‘trolled. ok a ing factor is the common knowledge 
neces. | It is hoped that the ball can used to that the indicated slump can be made to_ 
The control air-entrained concrete on a job Messrs. J J. W. anp Norman FE. vary over a rather wide range by differ- 
of frie. large enough to yield conclusive data. H AAVIK (authors’ closure).—It is grati- ences in condition of the apparatus and a 


i 


be ex. To date we have made a few but “unre- fying that Mr. Howard’s widely ey 7 
tained - lated tests with air-entrained concre te. tended organization has found the use of a made ‘ ‘according to Hoyle,” the indi- 
These tests do indicate that the ball is the ball-penetration: test for consistence y cations of the ball-penetration test. are 


in ms anipulation. W1 hen the slump test. 


ma- 


specific sensitive to consistency | changes. concrete to be practical and helpful. ‘usually borne out. 
e ma Zz We found the ball too heavy for _ Correspondence from a number of other ——_—- Further studies are in progress of pos- | 
Same weight concrete. We are constructing organiza ations who are trying out the sible adaptations of the static ball-— 
or the that we expe to be w vork: able. is also encour: wing ‘and so far has re- penetra ition test to lightwe eight concrete, 
| great adv ant: ges in using the no “kinks” to be ironed out. All to a dynamic form of the test which 


Kelly, ‘Consistency Meter are the sim- intereste dd persons are invited to ‘corre- ould have sufficient precision for lab- 
lieity of operation n and accu ‘curacy of spond with the authors, atory purposes. ’ 
phases tatistical Froperties o ata on 2 
SYNOPSIS” Peterson has suggested * a procedure 
The for analyzing conventional fatigue data 
orme 1e results of rotating cantilever fatigue tests of 185 specimens beat pres: ly 
alloy with seven different surface finishes were used to test which only one 
reially _ hypotheses on the constancy of scatter at different applied stresses. These = each stress. In his method he uses a_ 
| 1. That the scatter in values of log N at any part icular stress is the same 7 
at all stresses for each surface finish, 
re ine 2. That the scatter in values of applied str t any particular life N 
is the same at all N for each surface finish. 
-- 3. That the seatter in a direction normal to o the S- log N | curve is the 


at all points on the curve for each surface finish. 
: _ 4. That the scatter in values of applied stress at any partie cular life N 
is s the same fraction of the applied stress at all NV for each surface fninh. 
— It is shown that none of the four hypotheses given above adequately fits 
the data. 7 he eieictiatae ie of values of log NV N is shown to be be approximately | 


normal 
‘normal. 
— 
mixer LTHOUGH is well seatte the usual experiment: ‘no 
thods known 1 that the fatigue life of a spec imen more ion, two or three specimens are oy: 
n, but 1ot absolutely determined by the ap- at each stress. After these data “Fig. log N Curves. 
est to plied stress but contains an element of have been plotted an S-N curve is then 
stat l yn, not a e ex- rson: 
re the | Statistica variation , hot all fatigue ex- drawn : according ‘to the personal judg- Systematic fatigue data in sufficient 
ob, by | Periments are designed to measure this ment of the experimenter. As has been quantity for statistical study are scarce. — 4 4 
ts, one many reasons this. Sei atter pointed out by W eibull it may be However, in the course of an investiga- 
od’ — is Important, for example, in comparing more useful to test a number of speci- _ tion of the effect of different methods of 7 ne 
segre- | the effect of surface finish on fatigue mens at each stress. In general, for : ; preparing fatigue specimens of 248-T & 
hop- properties, it should be decided statis- given total number of specimens, there aluminum alloy, extensive data. were 
‘pene tically if observed differences arerealor — will be an ‘optimum 1 distribution | of collected, some aspects of which are pre- 
. | just accidental because of the inherent s cimens among the various stress sented MMW. cs ee 
was : levels to give the maximum of info orma- 2? W. Weibull, “A Statistical Representation o of 
com- SCUSSION OF THIS PAPER IS tion on the desired property of the Fatigue Failures in Solids," Transactions, Roy. 
; ED, either for publication or for the at-_ * F he f tl Inst. Technology, Sweden, No. 27, (1949). ie a 
te was: tions to ‘A the Address al all teria or ti ie d determination the Ransom and F. Mehl, 
_— eadquarters, 19 ace St., » > tical Nature of the Endurance Limit ourna P 
were Philadelphia 3, endurance limit one such designed CX- “Metals Inst., Vol. 1, No. 6, June, 1949, p. 364. 
yeesses Laboratories, Officer, Aeronautical Research perimental procedure has been given 4R. E. Peterson, “Approximate Statistical 
ratories, Department of Supply, Meibourne, 


Method for Fatigue Data,"’ ASTM 
No. 156, January, 1949, p. 50 (TP 


by 

COn- Australia, Ransom and Mehl.* 
October 1950, ASTM BULL é 
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Grit | Grit Grit 60 Grit -120Grit =| Grit | 
— Carbide Carbide = Oxide Bonded Polish 


5.595 
0.1881 


“The data used are an in- it is usual to use a semilog plot for The data were four 


“vestigation by J. Mann® nto the fatigue results, the stress S was taken simple hy as to how the scatter 
effect. of surface finish on the fatigue as the ‘independent variable and x = (as measured by the standard deviation) | _ 
“Jogi N (where N is the number of cycles varies from point to point along 


Tram 342 tested a set of to fracture) as the statistically depen: l- -log Neurve. 4 = 
were selected which were homogene-— 
ous ‘in the following properties: For each group of the That for any particular ur ‘finish 
Py All were tested in rotating canti- ~ stant S, is the same for all S. Speaking 
lever bending at speed of 12,000 graphically, this implies that the width 
the estim: ed standard devi: ation. the scatter band in the direction j is 
‘The hardness of each | specin men HF the same at all values of S. A statis. 


was and lay in the range test has been given by Bartlett*’ 


n is the number of specimens in ‘M.S. Bartlett, “Properties of Sufficiency and 
group being in the range 128 SP — ‘Statistical Tests,’’ Proceedings, Roy. Soc., Series 
132, group) were calculated. The values A, Vol. 160, p. 268 (1937), 
ee ly of Rand for each of the groups are set M. G. ;, Kendall, The Advanced Theory of 
out in Table I Py atistics, an 70., L ondon, 


The number of specimens tes tested in a ou 299 (1946). 


“indicated i in Table 


157 results not ine luded were 


Those coming from one | batch of 
with much lower hardness 
after heat treatment. 
Any specimen which frac ctured at 
some point other than that of ma» maximum — 
stress. Although the stress at the point | 
of fracture can be calculated, this gives a 
single: result for that stress ‘and could 
not be used in the analysis 
3. At lower stresses, a : test was often 
discontinued after a large number of 
eycles without fracture occurred. As the 
known data for such a group were only a_ 
_ lower er limit ‘its true properties the 


ory 


procedure and are giv en in J. j 


J. Y. Mann, ‘ ‘The of Surface Finish on 
the Fatigue Resistance of 248-T Aluminium ca i 7 
Alloy,”’ Report SM a Research 
Laboratories (1950). 
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Surface Finish ples are only exact for data which is 


2.30 — “normally” distributed. To obtain | an 


£00 grit 
Diamond turned.......... 
46 silicon carbide.......... 


i indication of the distribution of fatigue 7 

¢ 10. 

60 silicon carbide, | 9.16 ing procedure was 
60 aluminum oxide...... 540 10.13* 


for testing ting the homogeneity y of such a in As indie: ated in 1 Fig. 1, ‘the standard was c saleulated where z is the log of the - 


a of variances (Vv ariance being the square « of deviation in the S direction is approxi-| life of the specimen, ® the mean of the | 
= the standard deviation), The results of | mately s 8 tan @, where s is the standard ‘ group of specimens of the same finish 
Bartlett’ test as applied deviation used above and tae the run at the same stress, and s the 
finishes i is given in| Table IT. gradient of the S-log N curve. | he standard deviation of the group. If the 
The values of x? given are values | of we were measured from the data are normally distributed, then d is 
| | measure of the goodness of fit of the | mean curves drawn by J. Y. Mann‘and normally distributed with zero mean 
data to the large values of so depend to to a on per- and unit standard deviation, and all 185 
x indicating poor fit. A single asterisk sonal judgment. ot’ values of d can be used together to for m 
(*) indicates that if Hi is true this The values of s tan @so were a frequency distribution. 
a ae of x? or larger | has a probability of tested for homogeneity by Bartlett’s The resulting cumulative distribution = 
four 1 in method and the results given in in Table is shown in Fig. 2, together with the 
scatter | double asters = icates ‘theoretical ‘straight line for the corre- 
bility of less than in 100. he number ondin norm ] dist ibution. The 
lation) | That the scatter band is of sp € norma: disw 
ig the | of degrees of freedom » appropriate to m stant width normal to its direction. © As efficient of skewness is g: = 0. 234 which — 


“eack +h value of x? is one less than the num- 


ber of groups in the particular finis indicated in Fig. this implies the is not s significant.* The coefficient of 


= is 
homogeneity of the values of s sin @ and kurtosis,? however, = —0.877 


finish | Am over-all test of the hypothesis is saihinea significant. This can be seen in Fi 2, a 
t had on adding the values of x? for all the second values which do as 
“finishes, the total likewise being a value frequently as would be predicted by — 
width | ofx? with degrees of freedom equal to iA. Peterson assumes for purposes normal variable, this effect. being com- — 
tion is the sum of those of the separate finishes. of analy: sis that the scatter in the S di- mon v . rth phy: ri data. . ” ae 
As indicated, this total is extremely rection is the same i:action of the mean 
unlikely to be true in e tes wie et = ‘For the fatigue tests of # 
| gards to ) 248-T with these finishes. (s tan @)/S 1e values of x?so obtained tter of val nat 
#H2. That the width of the se: atter indicated in the final ‘column of om thas the ans 

values of x. test this a accurately it It will be seen that it is very 

} - F our ‘simple hypotheses on the variation 


Seater in S of specimens which failed 

-after exactly the same number of cycles. 

Although this is impossible to do ful if Peterson’s method for combining * K. Pearson, Tables for Statisticians and Bio- 


248-T with those surface finishes levels are shown to be improbable. 


would be necessary to have data on i “that any of these four hypotheses i is true — 


a convenient approxima-, fatigue data from several stress levels 


is readily obtainable from the pres- can be applied to 248-T aluminum G. symbols 91, and ‘are those used by: 
nedecor, atistica’ e e 


Discussion of Paper on Bond Measurement i in Reinforced Concrete’ ee 

A, ABRAMS. 2 During t! the position 0 of bar in in molding, condition of autho authors misunderstood the function 
past 4 40 years many attempts were made loaded end of concrete block age and of the cushion, since it was used in 

to improve the pull-out test for bond be- | number of tests. The paper did not give the wrong place in a setup without grips. “S 

i 


tween snd vinel; _ the writer complete data on a single specimen ; Placing the cushion against the concrete 
Table Tl and Fig. 5 purported to do so q introduced an an extraneous factor not met 

The paper ‘under but gage No. 4 was broken, hence data in practice. E “xpansion of rubber sets 
sents & gross underrating of the poten- are useless for scientific study. ‘iP: rallel radial stresses in conerete that reduce 
| - tialities of that “well-known procedure.” “a readings were obtained for gages No.5 _ bond resistance in the lower rings. s. This A 
ti is impossible | to ev aluate the oe 6, Raut the values were always can be avoided by placing a planed 


tests of the paper, to omission of averaged: this precluded any inde-— metal plate of requisite rigidity i in direct 
a data on quality of cement, — contact with the concrete. ' This makes 


7 pendent estimate of the concordance of q 
data. in Table IV column headings’ for it necessary to meld specimens on ri id, 
MW. Trueman Thompson 
ompson and Alvin C. ‘Loewer, 


end slip should be transposed. 


a 'A New Technique for Bond Measurement in _ The writer used a rubber “aii in The authors were in 1 error in compar-— 
M BULLETIN, No. ‘pull-out tests, largely minimize ing bond _Tesistance of smoo ooth 
Consulting Mow Tok, N. shocks from ‘slipping grips. Obviously tubing the the 
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appeared in the Journal of the. American 
Concrete Institute, December, — 1946, 
will be remembered. W: e used the samme 


ise rig design which he originated ie 


- American Conerete Institute for 


-com- 
mercially rolled bars, ag 


not mentioned by authors) could 
not furnish any information 
entire “new technique” 
ssion that 


that is not obtainable easily and at small 
based on the erronzous impre 


cost by the “time-honored” pull-out 
in order to measure elemental bond a test. 

uniform bond stress is required. Messrs. TRUEMAN: T HOMPSON 
The pull-out test will give elemental Atvin C. Loewe ER, Jr. (authors? 
bond simply by noting the loads re- — closure) —Mr. Abrams calls attention to’ 
quired to produce first measurable free what he regards as lack | of infor ms ition 


end slip, using concrete cylinders 8 in. in concerning the specimens, paucity of 


_ We were aware of the extrapolation of 
slip-bond stress curves for various 
lengths of embedment used by Mr, 
Abrams in his experiments published ; in 
Bulletin 71 of the University of 


- diameter and 1-in. bars embedded 5, 6, a data, and weaknesses in experiment: al Experiment Station. But we sought to ° 
10, 12, 15, 18, 21 in. Averages should methods. ‘The paper was the « outgr develop a means of of mi aking possible. the 
be based on 8 or more tests made on __ of a dissertation in which the informa-— observ ation of bond strain from its ine | by 
_ different days. Plot a curve and ex- tion regarding the specimens was set ception to the breakdown of adherence | ul 
_ trapolate for 0 embedment. The tests. aie forth. But in 1 keeping with t the objec- and beyond, into the slip zone, | We do 7 


will give also average bond vailatinie for tive of the paper, which was primarily : not believe that the phonomenet of ad. 


other free-end slips. A bond-slip curve, to present the method of testing, and 


« 


similar to Fig. 9 of paper, ca ean then be with the necessities for limiting the. until ‘it is 
plotted forO0 embedment. length of publication in- directly the quantities which will enable 
above method is not t speculation; this ‘information ex- one to plot stress-strain diagrams for | 
the writer made such a series of tests 41 cluded. The same may be said with <a bond. This is admittedly a difficult Ae 
~years ago (Bulletin 71, University of Il- to the volume of data . As to task, just as is the experimental de 


perimental methods, we believe we elopment of s shear stress-strain dia 
and demonstrated conclusiv vely that lowed ‘accepted p principles. While we grams. We hope we have made a con 
_ elemental bond resistance can be deter. take full responsibility for these meth- ot ibution, | (in the interest of more in- 
mined experimentally without producing ods, we did have the advice of Arthur P. telligent- design,) ) if in no other way 
auniform bond stress. Clark of the National Bureau of than directing attention to the de- 
Even if the enormously ‘difficult and Stand: irds, whose notable paper, ‘ “Com- ‘sirability of a better understanding of 


linois Engineering Experiment Station) 


me 


contig’ ‘new technique” were rid of all of parative Bond Efficiency of Deformed the behavi ior of adherence i in its initial | 2 

its | admitted defects (and other faults  Conerete Reinforeing “Bars, which 

wag 


gree Specul ar Gl 


Measurement of 60-Des 


an achromatic lens for w shied the focal 


finishes i is on research at the National more length is known. is sul 


: than ten years ago. Until 1949 the method prescribed the illuminator and 

receiver apertures “~~ used but gave no tolerances. In order to determine 

tolerance requirements and to assist the Bureau in | determining the re- 

(me quirements for accurate calibration of gloss standards, the rate of ~<a 
of gloss reading with change of aperture was inv estigated throughout the 


should receiver. Te 
ceiver is precisely located so that the 
- image of the source is brought to focus 


gloss scale. Data obtained show that a pair of standards with widely differ- at the plane of the receptor field sto 8 folle 
ent distributions of reflected light flux are required to check the adjustment (receptor window). 

of glossmeters for conformance to A.S.T.M. requirements in the increasingly the 
important medium- to high-gloss range. Receiver Aperture: ten 

rric VARIABLES s oF G ables of a glossmeter must be specified, “effect, of variation of the rectangular ‘Th 
METERS -an existing was modi- receptor field step in terms of angular alo 

to which the many cathe salman Gl (see Fig. 1). This glossmeter has pro- a ar angle is measured, designated — =a 


vision f for or controlling ace accurately (a) the oe, and in the plane in the polar 
NOTE.—DISCUSSION OF THIS PAPER IS. source and receiver apertures, (6) the n perpendicular to a, designate: B, 
__ INVITED, either for Publication or for the es angles of illumination and view, | and as series of measurements were made 

tions to A. Headquarter, 1016 Race St the position of the source image rela- plaques of different gloss with 

adeiphia3,Pa, 

of { research tive to the plane of the receiver T aper- source aperture held constant at the 


on gloss measurement done eat atest 
Control of the source: aperture is ace method. Depolished plaques were used. 


Daten of Standards, a full a ort of which ap-- 
rs as RP 2105 in Journal 


National 

ureau Standards, Vol. 44, 585, June, 1950. 
“ag Physicists, Photometry and Cxdaaicomey eo- 4 omplished by employing a pair of con- _— The results of these measurements are tur 
fon, National Bureau of Standards, Washington, -densing lenses | to focus an n image of the illustrated graphically in Figs. 2 and 

Tentative Method of Test for 60-deg. 8 source on an 1 adjustable r metallic gate It will be noted that AS 

Book Of Standards located in the focal plane of an achro- alues for the tiles are a pronouneed sou 
oF 8. Hunter ang D. B. B. Judd, cin vrees ¢ 2 matic collimating lens, the focal al length = of the receiver aperture. On | the 

assifyin ‘ain ccording to Gloss 
No. 97, March, 1939, p. 11. of which is accurately known. the other hand the measured values for sho 

(TP240 ASTM BULLET “October 1950 
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Fig. 1.—The of Standards Versatile Glossmeter, Employing Variable 
Source and Receiver Apertures, Achromatic and Variable Angles of 


“VARIABLE RECEIVER: 


“APERTURE 


VARIABLE ANGLES 
~ 
‘BLACK GLASS STANDARD 


Variation in the plane did 1 not produce 


gloss as did receiv er-aperture variation. 
Variation in the 8 plane was limited by 


680 
the size of the source available. 


aperture, the source aperture could be 
increased to only about one half of the 


READINGS 

a 


GLOSSMETER 


> 


I Position tof Ima mage: 


G 


‘Fig. Rea adings Obtained 7 


by Varying the Dimension of the 

ceiver Aperture it in the a Plane. at 

The depolished black desig- 

nated G followed by the nominal gloss value; the — 

glazed ceramic tile specimens are de signated ‘il 

followed by the nominal! gloss value. “ie 


depolished glass standards 
remain reasonably constant over the 
range of aper tures employed. 
This is ascribable to the fact that high- 
gloss tile produces narrow-angle seat- 
tering near the specular angle whereas. 
depoiished black glass produces 


angle scatterin 


determine the effect of source- 


Source A 
aperture variation on glos: smeter read- 
ings, data were obtained on n the varia- 
tion of measured gloss with source aper- APERTURE. 
constant at the value prescribed in the gl ossmeter Rea mgs aine 
ASM. method. ‘I The variation of by Varying the Dimension of the aad 


ceiver Aperture in the Plane. 
a aperture in the a a plane affected The depolished black glass specimens are desig 
the measured gloss. 


shown in ‘Rig. 4 


glazed ceramic tile specimens are designated fol- 
we by the nominal gloss value. 


(ASTM BULLETIN 


Souree-aperture 


that the greatest effect 


as pronounced a difference in measured | 7 


cause of the large A. S.T.M. receiver 


A properly adjusted glossmeter : should 
$ form an image of the source centered i in 
the receptor field ‘stop when a flat 
polished surface is placed in the speci- 
men Commerc al 


‘Specular. ingle: 
ary. 


of the plaques as = nated G followed by the nominal gloss value; the 


because chromatic aberration of the 


lenses causes light of different wave — 
lengths to focus at different positions. 
If the red rays are brought to a sharp: 
focus the source image is surrounded by 
pe a blue ha ze a, * onv ersely, i if the blue 


- rays are brought to a sharp focus, the 


_ image will be surrounded by a red 
measured gloss value with change in 
the position of the source image shows 
is produced on 


the gloss values of the tile plaques, and — 


the ef fect on measured pan 


cally 
for ‘iepolished gla uss. This is 


plained | by the fact that the depolished 


20 


720 


SOURCE APERTURE, DEG, 

_ Fig. 4.-Glossmeier Readings Obtained by 


ture in the a Plane. po a 


The depolished black glass specimens: desig- 
nated G followed by the nominal gloss value; the 
glazed ceramic tile specimens are designated T tT 
followed by the nominal gloss value. | 


(sand-blaste d) gl glass plaques produce 
wide angle seattering of some of the 
light f flux while leaving a sharp image of - 
the source, whereas tiles produce narrow — 
angle scattering of nearly all the light 
flux and thus produce & source image 
which is sharp and for which the 
flux density is varying rapidly across t! 16 
plane of the receptor field stop. . Thus in in 
the latter case changing the focus 
changes the flux incident on the re- 
ceiver and consequently the gloss read-— 
‘ing. Plaques were measured with the = 
source image focused before and be- — 
hind the recep tor field stop, but no pr aa 
ferred departure of focus from the plane 
of the field stop was 


a2) that the image of the source reflected = 


e from a] plane reflector, such as that of 


a 


polished opaque Is on the 


LIGHT SOURCE __— 
> do PER 
der- 
dee | 
| =“ 64 
iitntation the variation of the source 
that 
hich = 
= 
ocus 
the. 
ular 
ular 
the 
wade 
the 
the 
= 
sed. 
are 
red 
eed 
On 
for 


be ma nade in the low. -gloss range in specular gloss, the Burean 
to grade correctly low-gloss surfaces of investigated the suitability of varioy 
different diffuse: _Telleatance. de- use as and has 


of the r receptor field stop. In making — 
this adjustment the angle of incidence — 
may be changed inadvertently so that it 
becomes 59 or 61 deg. instead of 60 deg. 
‘It can be shown from the Fresnel equa-_ take into account ‘tance of the Sach | set consists of two 
= that a A-deg. departure it in specular departure of ‘Vitrolite gl: ass uques having noming| | 


angle at 60 deg. will cause a 1 change of surfaces from perfect ‘diffusors, and () gloss values 1 and 90, and ¢! ht glazed 
approximately 5 per cent in the specu- polarization of the source. ¢eramie plaques having _hominal 
larly ‘reflected flux from a polished sur- W ‘ith: a goniophotometer or a gloss- val alues 10 20, 30, 40, 50, 60, 70, and | 
face of refractive index 1.53. How- meter in which the illuminator can be The pla wques are approximately _ i 
ever, in the usual method of operation, rotated about the specimen in the plane ire. 
the instrument is set to to read correctly measurement, this correction is most 
the value of the working s standard, then “easily evaluated by illuminating the Summary 4 AND — 
the gloss of the test specimen is read _ specimen perpendicularly and viewing © £ Although photoelectric measurements 
to it. If the sts and at an angle of 60 deg. Then the area specular gloss at a particular a angle 


_ specimen have nearly the same surface illuminated is one half of that pre- — are e convenient for the evaluation of s sur. 
4 viously illuminated, but the flux density face appearance, such mes ‘surements do 


characteristics, no no appreciable: error 
will result. is twice as great: so the ‘diffuse correc- completely evaluate the gloss char. 
Diffuse Correct is obtained directly. On the other acteristics, muc sh less the over-all ap. 
hand, if 60-deg. illumination and per- pearance of the surface. In general, the 
he re reflected | ght received by a -pendicular vi riewing are used, in- specular gloss of high-gloss surfars can 
glos smeter may be _ considered to o be : - strument reading will have to be halved best be differentiated by observation at 
composed of two parts: the specular re- to obtain the diffuse correction, small angles from the perpendicular 
flection or true gloss contributed by the cause the projected : area for 7 perpe ndic- while ma itte surfaces es can best be dif 
surface of the | specimen . and the diffuse ular view is twice that for 60-deg. view. -ferentiated at i arge angles from the 
reflection contributed by the body of “a On the master instrument (Fig. 1) at perpendic ular. . After permissible dis. 
the s cimen. The light-scattering the Bureau it was found that magnesium crep: incies in gloss values” have been 
__ proper ty of the body of the sp specimen, — tide; which is considered the practical | decided upon the tolerances for the geo- 
or in a sense its body color, has an effect approach to the perfectly reflecting, if metric v ariables for 60-deg. ~ specular Pp 
on the me measured gloss. The diffuse com- perfectly diffusing surface, has a gloss ean be obtained. On the basis | 


ponent of a high-gloss specimen is a diffuse correction of 2.1 ' This valu value _ of the data obtained by the authors on a 
all fraction of the instrument res ading was obtained times” and the versatile glossmeter and a permis. 
and many laboratories ignore ‘it. In though not vastly different from 2.5 oe deviation of +1 gloss unit foreach | 3 
ct ise of a low-gloss specimen, how- certainly gives larger discrepancy variable, recommendations shown 4 
ever, this correction should be made es- e could be accounted for by experi- in Table I T are made. ad 


pecially when comparing speci imens of mental er ‘ror. This discrepancy has 
different diffuse reflectances. accounted for by allowing for the 
_ A perfectly reflecting, perfectly dif- fact that MgO surfaces are nov 

_ fusing specimen reflects no light specu- —_feetly diffusing and that lamp _fila- 


ot! 
 "TABL 

TOLE LERANCES FOR PRACTICAL 60-DEG, 


2. 


larly but causes a ‘“‘gloss”’ reading on the ments of the type normally employed Recommended = 
instrument because some of the « dif- cause the incident light to be partially renee! _|_ tena ] 


“a. 


Receiver aperture: 
in plane of meas- 


i 


fusely re reflected light reaches the re re- 
ceiver. It has been shown® that the 


fraction F,, of the liffus ly reflec (2) perpendicular to 

8 cos 6 _ of measurement..... ce 
_glossmeter requires calibrating and the Position of source per cent of the in 
adoption of a scale on which measure- i bi 
ments will be based. The theor etical ‘Specular ane. .3 from the speci- 


spec vular gloss standard is the perfect — — 


For uncorrected source image should be 
For the AS .T.M. re- mirror whic h is assigned a value of 1000. focused for the circle of least confusion. a 


ceiver, 4 deg., 8 = 11.7 deg. practical primary standard is a 
6 = 60 deg., and F, is computed to be. piece of polished black glass aig 
0. 0925. This means that the perfectly : specular reflectance is computed from Tt he effect. of the five variables | 
reflecting perfectly diffusing specimen resnel’s equation when the index of re- above is cumulative but each is not 
having no true gloss, would eause the - fraction of the | glass” is known. — Such equally operative over the entire gloss | 
instrument to read 2.5 if a perfect plane ‘standards usually have gloss values be- seale. In the high-gloss range where 
reflector were to read 1000. ee pits piss 3 tween 90 and 100 on this scale. Black — each of the five variables is most effee- 
ot Practical surfaces will generally have glass i is used for this purpose because ali tive the instrument re: vding may be in 
smaller corrections than 2.5. Except of the light flux not specularly ‘reflected error by as much as five gloss units if 
for black | ; surfaces, the correction must is absorbed by the body of the material each of the variables happens to con 
and d the problems associated with dif- tribute errors in. the same direction. 


Fresnel, “Caloul dee ia que 


tion Développe dans Lames Cristalisées,”” Ann. fuse correction are eliminated. Such errors may be minimized in prac- 

‘Nimerof!* In order to provide means for check- = by employing gloss standards I 

ment of 60-deg. Specular Gloss,” RP'2105, Jour- — ing th U nt ossmete nd__silight flux dis tributions are sim ar to ti 

nal of Research, National Bureau Standards, g the adj stent: of glossme ired. a 
Vol. 44, p. 586, June, 1950. to assist in more measurement those ‘of the specimens being meast 
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Evaluation 
/ Fran 


Ors On 

ermis- 
r each 
shown 


HE properties of com-— 
acoustical tile to walls and ceilings of 
of a specification for these ‘materials, 
‘The results of these tests are presented. 
- in this paper. A group of 10 adhesives 
from 8 manufacturers were used i in the 
No. 261A? were as 
basis for the w or k 
tests were made with a ten-_ 
n at 
sileadhesion ty pe of test specimen at 
temper: utures and rel: ative 
midities for various periods of time. 
‘The | tensile-adhesion test s specim 
prepared by bonding together 
circular unglaz wed ceramic disks, 4 in. 
diameter, i ith a §-in. thick layer of the 
adhesive. ‘The “adhesiv e W as applied 
to one disk and then pressed onto the 
other until the two disks were $-in. 
apart as indicated by gage bloe ‘ks, One 
_ of the disks had a hook “fastened to the 
center of one side and extending at right 
-~ from the plane of the disk; the 
was hu ng this hook. The 
load was also applied in some cases by 
_ placing a clamping ring aro und the disk 
and suspending the weights from a wire 
fastened to opposite sides of the clamp- 
ing ring. The: top disk was suspended 
_ by placing a clamping ring that had lugs 
extending i in the plane of the disk isk around 
the disk. This was then placed on 
frame with the lugs supporting the disk. 
load was applied immediately by 
hanging the proper weights ‘from the 
hookonthebottomdisk, 
The porous ceramic diske are those 
used in the E mley Plasticimeter de- 
seribed in AS.T. M. Specification 
110 49. The disks w obtained 
‘Silver ‘Spring, 1 
loading tests ‘each ‘consisting 
_ INVITED, either for publication or for the at- 
of ‘the author. Address all communica- 
to A.S.T.M: Headquarters, 1916. Race S8t., 
Organic Plastics Section, National Bureau of 
Standards, Washington 25, D. C. aa 
Adhesives; Acoustic Material,’ reasury 
inden Procurement Specification No. 261A, 
* Appears in 1949 Book of A. s. .T.M. Standards, 
rt 3, p. 202. 


n of Adhesi 
nk Ww. R 


rooms were eV alu: ated to obtain data to — follows: 


dhesives for Ac 


a 


of a eyclé of several conditions we 


used d during the’ course of the project ew 


the They are as 


men 


£ The w of disk 


"proper 


pee come 


taken from Treasury Department Pro- 
curement Specification No. 261A.2 


a One of the problems encountered early 
in the ) Ww ork was that of cleaning the 
ceramic disks. This «first at- 


tempted by scraping off the excess: ad- 

hesive, 
24 hr and drying in an oven at 110 C. 

for at least 2 hr. This me method was not. 


satisfactory; it was observed that re- 


_ sinous material came out of the pom 
ceramic during the drying period. glider 
The next method used to clean vila 

disks consisted immersing them in 
boiling hloroethylene for 1. hr., 
rR with fresh clean hot trichloro- 

— ethylene, dryi ‘ing in air for 15 min., 
then i in an oven at 110 C. for 2 hr." 
diske appeared to be clean. However, 
test results obtained with disks cleaned 
in this manner were, erratic. The 


porosity was determined by the 


dure given in A.S.T.M. Specification D 
110-49, and it was found that the 


disks were heed clean; they only 


over the weekend. Load test No. 1 i is x 


soaking in acetone for at least 


and 


methor fins slly dev 


_ consisted of placing the disks in a cold 
muffle furnace and raising the tempera-_ 
ture slowly to 600 C. The heat was © 


cm 
Immersed in a 0.1 per as 
calcium hydroxide solu- 


Immersed in a 1 per cent 
caleium hydroxide solu-— 


“Ito tonts 


+ 


er in a 0. lp 
calcium e 


or the disks them 
to crack. _ The disks were then washed 
with soap and water, rinsed thoroughly 
with clean water, and dried at 150 C. 
_ This method of cleaning restored their 
in The importance of cleaning t the disks 
= properly is shown by the following ex 
periments. Several sets of used disks © 
ere cle -aned by immersing them i in car-— 
bon tetrachloride and allowing them to_ 
Tensile-adhesion test speci- 
mens were prep: ared from these dis = 
_ several adhesives and subjected to 
| test No. 1. the specimens 
failed during the cycle in which a stress 
of 0.50 psi. was applied at 60 C. The os 
disk were then cl cleaned by heating in in 
vuffle furnace and new specimens — 
prepared with the same adhesives. All — 
the specimens successfully passed load us 
Attempts were made to use disks of 
soft pine, which would be, used only 
once and then discarded. it was found, 
however, that the acoustical adhesiv 
‘almost. no adhesion to these rela~ 
tivel nonporous W ood surfaces. 


a 


ious 

vlaned =) it bk 
ments 
ha nil 24 21 Immersed in a 0.1 per cent 

was negligible when compared to the total weight applied. 
then turned off and the furnace allowed a | 
4 a 
i 
| 
of the 

angle 
s not 
effec- 
be 
nits if 
cone on 
ction. 
pracy 
ar to x 
sured. | 7 
int 
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LE NS YHESION TEST 1s 
TABLE —TENSI ILE-ADHESIO N TEST: 8 WITH ACOUSTICAL ADHESIVES USING LOAD TES T NO. 2 a 5 
Best Conditions Results of Testes _ 


(2) 24°(3) | 24 (4) pe 24 | Specimens | Speeis 


60° 60 Passed 


Renee. hr.. 
Temperature, deg. 


50 || <10 


* The first gives the number of specimens failed. ~The after the semicolon gives the aver rage per cent failure in adhesion. 
IL—TEN NSILE )-ADHESION TESTS ‘WITH ACOUSTICAL ADHESIVES USING LOAD TEST NO. 3. 
—— 0.25 0.25 | 0.60 | 1.0] | | 2.0 
'erio 24 24 24 24 Passer Sp 
Relative humidity, per cent......... «50 lL hg 10 50 7 4 : 10 | 


none 
none 


= The first figure gives the number of specimens failed. of he one after the semicolon gives the av erage per cent failure in adhesion. 


TABLE III. —TENSILE-ADHESION TESTS WITH ACOUSTICAL ADHESIVES USING LOAD TEST NO. 4. 


a The first figure gives the number of specimens failed. " The one after the semicolon gives the av — ” cent failure in adhesion, 7 


which was s satisfactory in n load test No.2 2 
“measured. It was found that the layer. a: as likewise the only o one which was 


in such a manner that changes in Seti 
ness of the layer of adhesive could be 


7 The results ¢ obtained i in rr te eat No. 2 


shown in Table I. Of the eight. 
cous stical ‘adhesives tested, only one of adhesive contracted in thickness. satisfactory in load test No. 3. It was 


(adhesive B) is considered to be satis- _ The contraction in the 0.12 25-in. lay er “observed {again tl that about 40 per « cent of 
factory on the basis that 50 per cent or of adhesive ranged from 0.016 to 0.036— the ce occurred during the 24-hr. 
- more of the test specimens pass the test. in. for the various adhesives . The period at 60 C. following the period of 
‘Four of the nine specimens made with v ariation observed with different calcu, hydroxide solt- 


adhesive passed the test. . Some of the “mens « of each adhesive was also tion. 
nine test s specimens were prepared . at a a 7 great. — About 90 per cent of the con- 4 hea is apparent: from both sets of test 
- later date than the others, when it was traction oce urred during the first two results that the immersion in 0.1 per 
apparent that the adhesive had lost some t-hr. periods at 60 C. . Attempts made cent caleium hy droxide caused severe 
of the solvent. This preliminary a aging to correlate the contraction w adhesive bond. 
volatile content of the adhesive — Load test No. 4 was designed to decrease 


or drying as long as it is not too exten- 7” 


on the strength of the adhesive. (adhesive B) had the greatest contrac-— Ss in the last” period. "The 
acoustical adhesives do not form bonds _—‘ tion and the lowest volatile content. -_ was reduced to bring it closer to | — 
with» after Another series of tests was made with — those occurring in service; ; it is still 
. “cessive ay aging. ef of the adhesives, using load test No. 3. higher than those encountered i in service 

Examination of the data in Table I wl Since most of the contraction occurred to obtain an accelerating effect. The 
as shows that the 24-hr. period at 60 C. Bf ae the | first 48 hr. at 60 C., it was - results obtained with load test No. 4 


“after the immersion in the calcium hy- decided th: at the period at 0.75 psi. and presented in Table III. 


is severe. and 48 hr. of the period at 1.0 ba utches of adhesiv e were used in these 


psi. and 60 C. could be eliming ated. tests, since it was apparent that the 
ted mild alk: Because of the normal 5-day work w batches had changed in co 


Approximately 40 per cent of the fail- it was found necessary to introduce a sistency. 
ures occurred in this per storage period of 72 hr. to take care of The test results presented in Table 

One series of tests was made with — the week end. The results obtained in show that adhesives B, F, and I gave 
ia test No. 2 w vith dial dial gages m mounted _ load test No. 3 are presented in in Table satisfactory performance in load test 
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TABLE_ IV. —CRACKING TESTS ON” Consistency 


T he initial consistenc Vv is too. Se oft to 


TABLE V NET 
THICK PAYER 


a 
make penetration measurements on Depth of Penetration with 30 deg. 
Identi- Effect of Drying for 6 Days at test specimens used to de termine aging Adhesive, = “Cone, mm. 
feation | Identi- 


characteristics. Penetration ‘measure- fication 7 


No evidences of cracking oh 

of cracking ments were made on some of the 3 
ked hesives i in the cans hen the cans were 
Badly cracked first ‘opened. This test was made in 13 7 
Neevidences of cracking 21748. The included angle on 

HICK LAYER OF ACOUSTICAL 

improved | of the ADHE SIVES DRIED AT 60. 


made with these : adhesives 1 
attributed to: to the decreased stress 


Identific ation Penetration, mm. N.B. Depth of Penetration with 
Adhesive deg. Cone, mm. 


‘otal | plied in the final period of the test cycle. fication | | 
Adhesive AU was not tested because a 
este a. 
new batch of the material w as not 1.00 0.45 0 
hard. CHANGE IN CONSISTENCY ON AGING 0.55 0. 
5 = Some of the difference es in improved 95 
behavi ior of ‘some of the adhesives in A penetration test was selected to de- 0.33 
load test No. 4 over that observed in termine the chi ange in ¢ onsiste ney of the (1.62 | 0.63 | 


test No. 2 in the test periods prior on aging. ith _thie te st it 

to immersion may be attributed to a7 

factors. irst, fresh adhesive was used 


which in most cases gives better 


sistency during the aging measur al 


were reproduc ible to 
ing periodically the de pth of of penetr: ation ithin +5 


5 per cent except in a very few 


rota! | With older samples from opened cans, of » OMe. The pe penetrometer used for cases. Depth of penetration measure- 

‘ested the results may be poorer, partic ularly d in A.S.T. M. ments were not made initially bec 
if the material has become suftic iently ethod I It should be noted the adhesives were too soft; the pene- 


dry ‘that it will not wet or flow into the that the de pth of pe netration readings trator wen nt “completely through the 
porous surfaces s. Second, the disks inversely proportion: al to the hard- adhesive to the supporting medium. 
used to make the specimens for load ness; that is, the lower the r re: ading the Phe results were plotted graphs of 
6 No. 2 were cleaned with tric ‘hloro- araness. 


; depth of penetration versus time. Pome 
ethylene v while those used to make the 
+a 4 specimens for load tests Nos. 3 and 4 a Procedure: i 


4 
Results of Consistency on Agi ng Tests: 
were cleaned by heating in | a muffle Four groups penetration tests were 
furnace, The first method of cleaning is made. In the first two groups, the first group of penetration tests 
satisfac tory. However, the dif- cone the penetrometer had an in- made at 60 CL The test was run 
ve B) i lain es in behavior of the adhesives in _ cluded angle of 30 deg. while in the last’ until the penetration values became 
the two tests are not consistent enough two groups the angle was 120 deg. The nearly constant Ww ith respect to changes 
indicate that these two factors of the 30-deg. cone used was 104 time; ; this re quired about 45 days at 


7 
Tt was caused differences in performance. 


The weight of the 120-deg eg cone used se the elevated temperature. . The general a 
cent of “ier eee dine as 54 g. The specimens for the first trend of the results is shown in Table V y 
24-hr. xt CRACKING Test two groups consisted of }-in. thick layers ae and values for selected periods in Fig. x 
riod of the adhesives in glass Petri dishes. Each curve in Fig. is based on 
solu were: The for the last two groups points. he curves in all the figures 
Department Procurement consisted of 2-in. thie of ad- Were drawn by visual judgment to fit 
of test No. . 261A? has cracking hesive on soft pine wood. the data as closely as possible. 
. L per test which consists of the follow ing. A - The tests were made by spreading the & * | Attempts \ were next made to acceler- 


layer of adhesive, §-i -in. thick, is spread adhesive on. ‘the supporting, medium, ate the aging test by drying the ad- 


severe 
—hesives at 60 C. in: a vacuum. This 


bond. =6 sheet of glass, 4 by 4i in., and placed placing the specimen in an oven at the 
rerease | in an oven at 60 for 6 days. To be temperatures indicated in _ Tables was unsuccessful because the materials 
ng considered satisfactory, the adhesiv eat and VI for varying from became filled with gas pockets rendering 
a | the conclusion. of this period should show days at the beginning of the tests to 72 the sp specimens unsuitable for the — 
oser to no signs of cracking or pulling free from 7 davs ¢ at the end of the long tests, con- tration tests. a oak 


the gl: ASS, and it should not. be hard or 


Results: 


is still 
service 


ditioning at 25 C. and 50 per cent rela- Sod 
tive humidity for 24 , measuring 
the penetration, and then repeating the 


ting, conditioning, and measuring a 
The results of the tests a are shown in cycle until the tests were completed. “Tt is apparent from curves 


Table IV. There is no reason to eX- Each depth « of penetration measurement in Fig. 2 and from visual observations 
pect the results ceghese crac king test to 5 reported i is the average of six individual | — during the drying | period of 21 days th: at 
correlate directly with the load tests. "measurements, ‘three on each of two results obtained on drying at 75 
Thee effects of a brittle adhesive w ould be duplicate sp specimens, The penetration. are not comparable with those obtains ained 
_ ative movements of parts of the build- 4 Stat Standard Method of Test for Cone Penetra- — “It is evident that some chemical reac- 
would id tend to break sak the bond. 5, 1949 Book tions wi which occur at a low rate eat lower 
ctober 1950 ASTM BULLETIN: 
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| TESTS ON 

F ACOUSTICAL AD- it 
_ 

— 

a 

| 

| | 

bo a 

il 

{ 

Was Made at vo accelerate Une 

aging effects. The results are shown in 
No. 4 he 
these 

at the 

ble 

I gave 

test 


a 


= 


sity 


-de 


= 
a 


De 


Fig. 1. —Effect of Drying Acoustical Adhesives a at 60 C. on 
ag are greatly accelerated 
between 60 and 75 C. it was decided 
this temperature, 75 C., was ars 
high to ge get the desired effects. 
The third group of penetration tests 7 


the of adhesive on the 


These changes were m: ade to the a Ps) Drying Time of Layer at 60 C., days 


time w: as reduced from 45 to 10 — : ‘Fig. 3.— Effect of Drying Acoustical Adhesives at 60 C. on Their 


a\ then conditioned at 25 C. and 50 per 
cent relative humidity for 24 4 hr., at and 
the depth of penetr: ation measured, 
This cycle was then repeated ten times. 


a ‘The: results are presented i in Table V Tand 
Fig. 3. Each curve Figs. 3 and 4is 
basedonl0points. 
‘The fourth group of penetration ts tests 
was. ‘similar to the third group except 

ed ~ for the method of measuring the depth 
of penetration. A question arose 
cerning the effect of the skin, whieh 
it forms when the adhesive dries, on the 
depth | of penetration values To check 
| this effect two sets of specimens | were 
prepared with each of adhesives | B, C, 
and H. ‘Each set specimens con- 
sisted of three indiv idual 


yers of the ac W 

sets of penetration measurements 
were made. . One set 1 was made on the 
Orying Time of in. -Thick at or 75 Cyd previ ious measurements. The other set 
of Drying Acoustical Adhesives at 75 C. on ‘Their made by ¢ -eutting tris angular ine 
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oO 


Fig —Effect of Skin on Depth of Penetration Measurements on Adhesive 


cision about 0.3 in. on each side in the 
“measurement was made approxi- 
mately in the center of the triangle. 
_ The results for samples B, C, and H 
are shown in Fi ig. 4. T he results. show 
that there is an appreciable difference 
between these two methods of 
> measurements with | layers of od 
with layers { in. thick, and practically 


difference with layers in. thick. 
The difference with 3-in. thick layers of 3 7 
adhesive H is is particularly great. 


Discussion of Consistency on “Aging 
“It is ‘difficult to select. "penetration 
| Values suitable for a specification unless 
} ha they are related to the behavior of the 
q same adhesives in the load tests. It is’ 
apparent that the adhesives must be 
ee enough to be epplied readily y and 


still be sufficiently hard to hold the tiles: 100 200 300 400 $00 
in place initially. On aging, the 
hesive m must not become so hard that it time, 
_ A reasonable portion o of the Fi g. 5.—Volatile Loss Loss of Acoustical Adhesives, Dried at 60 C. 


A factor is not evaluated i in the load hid St the adhesive hardens, ’ shrinks, 


TABLE VI—VOLATILE__ CONTENT. OF 
ADHESIVES. 


es ranges 6.8 toll 
in Weight at 60 C., per cent (about 5. 4 weeks). Approximately 90 
adhesives was determined by drying a per cent of this loss weight occurs 4 


layer less than (in. thick in a glass during the first 


weighing bottle. _ The stopper was kept oe 

on the bottle when it was in 

om. The materials were dried ‘The "satisfactory behavior 

constant, w eight_at 60° C. The results acoustical adhesive in actual service 

are presented in Table VII and Fig. 5 “can be aie on the basis of a a 


> 


Bt 

“PSS 
im 
a | 
| 
| | 
ad 4 
x 
W 
on | 
chi q 
cimens- , 
1 }-in. 
her set | MB | | Pat 


with the building industry i is 20 yrs. Itis 
iously impossible to make tests for 
this period of time, and the errors in-— 
herent in accelerated service or aging 
tests make the results of such tests not 
reliable. These errors are dis- 
cussed fully i ina paper by, Reinhart.* ad 


The temperatures to which the ad- 


hesives a are subjected will ably 


range from 10 to 45 C. and the relative 
_ humidities from 10 to 100 per cent. A 
- satisfac tory acoustical adhesive must 
retain sufficient strength at these con- 
ditions to hold the tile « on the wall. 


will decrease the temperature or 


relative humidity is increased. This laboratories, and th 


may or may not | be true when changes 


A high as can be used 1. Higher tempera- 


that it will fit the work week of 


only be done if suffic ient information 
concerning behavior in service over a 
period of was available. Such datg 
are not available. The only method of — 2 
setting requirement limits at the present 
time is to judge e the results on the basis 


‘lative mov vements of of pa. rts of the build-— 


a 
countered in “some bui ilding -construc~ 
tions. ane! of the behavior in the load test. Ip 


The tests used in this investiga- se tting the limits, weight must be gives 

were made ata temperature - to the fact that an adhesive which 
than those encountered in service to ac- comes hi urd will not be satisfac ‘tory in 
-celerate the aging effects. It appears Serv ice. 
that a er of 60 C. is about as The first group of tests made with | 

-in . thick layers | of adhesive at 60 C. : 

‘aa a cone of 30 deg. required 45 pe 

of penetration me: asure 


tures cause results not normally ob- 
serv ed at lower temperatures, In these 
tests the specimens are in 
calcium hydroxide solution for one 
period of the cycle to acclerate the ef- 
fect of contact with alkaline medium, 


_ Load test No. 4 appears to be the most 
and ‘the measurements with 


satisfactory of those tested. The 
| - periods in this cycle are scheduled i= deg. cone, the time of the 60 C, test 

was reduced to 10 days. This: latter 
ree out of ten 


acoustical adhesives passed the test. It 


for the depth | 


in composition occur as in the a should be noted that this test v will not 


aging to climinate failures caused by 


W. Reinhart, ‘‘Degradation of Plastics," 
FY P GA News, Vol. 4, No.7 7, September, 1 1948. pp. 


a3 


‘for 


the same contact ina (oth erwise identical) 
ay "system. _ Data are presented to show that compatibility and subsequent ad- 
hesion of materials can be secured by using either a heterogeneous adhesive 


material (with internal compatibility 


and nonpolar functional groups which are compatible with the dissimilar 
materials, or single-component materials having a polyfunctional molecule 


with two or more functional groupe | 
materi: 


essential between tw to form 

an adhesive bond. Whether the adhesive 
forces are chemical or physical, the basic 
attractions must be either electrostatic — 


limits: for the test the 


any other 


roximating 


evaluate the effec ts a of rel ative e mor ve e- 


to. crack and when it 


v volatile of the : 


adhesives similar, The Various 

manufacturers’ "product ts ange from 

about 6.8to1l percent. 


It would be preferable to to select re 


— change of consistenc y on aging for satis- 
vdhesiv es W ithout | reference 


method. _ This could 


the Atrctve Forces of Adhes 

1 Other Sur 


attraction, on the surface of glass and 
_ other solids is due to exposed functional 
Groups; that is, the ‘surface arrange 
“ment of the molecules in the solid de 
_termines the linkage betw een resinous 
molecules and the exposed functional 

groups of the solid surface molecules. 
The polarity, or surface orientation, may 
be obtained from contact angle measure- 

ae in solid-air- liquid systems using 

either polar or nonpolar ents as the 


calibrating mip 
Experimental: 

etting of smooth Is and adhesive 
coated glass surfaces was studied by the 


captive bubble method. (2)? which was 


or affinity) which provides both sie 


ha iving selective affinities f for dissimilar 


at the surface of the material and they 
influence the surface properties which 
‘are impo rtant in such phenomena as 

wetting and adhesion. 


associated with the orientation- 
induction effects of molecules and 
the forces produced tronic” mo-— 


Is INVITED, either for publication or for the 
attention of the Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St 


To explore further surface attract tions, 
i 
contact angle studies: were initiated to 
determine if any _ correlations existed 
among wetting of a surface, 
of resinous molecules attracted to the 
surface, and subsequent adhesion be- 
Philadelphia 3, tween the two components. The pres- 
h Plate Glass Co., 4 ence of forces, or of 


ast 


P 


Py ed by Wark and Cox (3) and et 


¥ shows the apparatus “constructed for 
the study. Orientation of adhesive 
molecules on 8 solid surfaces was 
proximated by the measured contact 
angles | of clean and coated surfaces in 
2 The boldface numbers in parentheses re 
the of Te appended to this paper. 
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t 


refer | 


criterion, that is, it must hold the tile 
ro _to the surface for a long period 
and over a range of temperature 
>. 
— 
— 
— 
1 test. The tests made at 75 C. 
not give satisfactory results. By 
— 
— 
i 
lif 
— 
— 
ae _ Contact angle studies are described for predicting polarity and adhesion. 
| 
4 
I 
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“otherwise identical systems. Fi igures 
to 4 show photographic Vv iews of the air 


in contact with the s solid. 


The e angle of contact was obtained by 

7 measuring the angle | _ subtended by the 
tangent at the point of contact of the 

- bubble with the surface. In making the 

determinations the cross hairs in the 
eyepiece laid along the tangent and 

lirectly i in in degrees. 


ity betwen. an. adhesive 
and a surface was assume approxi- 
mately the same angles were obtained 
for the adhesive coated surface as for > 
the clean surface where the same cali- 

-brating medium was used to obtain 
contact angles. _ Polarity ‘measurements 

were made by immersing the solid in 
calibrating iiquid of known polarity. 

Perfect wetting (zero angle of contact) 

was obtained ifithe polarity of the solid 
was identical with» ‘that of the liquid, 
while a finite contact angle established 

the degree of polarity or nonpolarity 4 
iscosity y of resinous s solutions was 
estimated with the Brookfield viscom-— 
winks: eter. Adhesion was tested | under ten- 
a ile loading with a Dillon motorized 
tical | tester using the tensile specimen and 
ArloUus” 4 jigs previously described (3) . The ten- 
Be specimen was a cross-lap type con- 


by cementing two pieces of | by 
4 by }-in. glass to each other so that 
1-in. free end of glass extends on each of - 


four sides of the bond in order» to 


hold the specimen in the jig for test- 


tk Clan j is a hydrophilic materi 5 

_ giving a zero angle of contact in a gla : 
air-water system, byt a glass surface 
may be classified also as “Or ‘organophilic” 
sinee wetting occurs when a any one of 

solvents is” used as 

“nent. 


using 
tion between solids and lic 


consist essentially “of 
Aydroxyl groups.* Therefore linkage is. 
possible either as an oxygen bond or as a 
hydrogen bridge. in either case at- 
traction is dependent upon the orient 

tion of the functional group of the resi- 


nous molecule. schematic reaction 

of the surface molecules of a glass * with a 

is illustrated using 


Print 
at lower than 500- 
600 C. between kaolin and Si—O bonds of the 
7 glass surface, or a reaction with an adsorbed 
Water film or with from the 
Bos orm these OH groups.—Ep. 
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sontact 


aces in 


1 


| 
4 


isting of a bonded area of 1 sq. in. he 


and the contact angle of this 


Surface s att rac- hat 


nother nonpolar solid material, ‘“Tef-_ 


Fig. 1 Contact Angle Assembly Showing 20-Power Microscope, Proctractor Glass eal 

Bubble Holder and Sliding Platform. 


“modified” glass "surface approxi- 
95 deg. ‘in a glass-air-water sys- 
indicating tha ‘nonpolar ions 


a T eflon-air-w ater sy ystem 
Neg / 
molecule silane molecules surface molecule 
materials to this mater rial. This further 
ah 
“present on the outer surface. The Some} 
_ change that has oce urred in polarity and 


A to represent the he nonreacting portion tact angle i in 
of the molecule: xhi bits nonwetting | properties 
NOH 4 P 4 
OH NCE 42th NO ‘CHs 
new surface is now very hydro- there is no apparent adhesion of resinous | 
substantiates that surface molecular 
orientation influences wetting, and, ul- 
Some 
of wetting at this 1 nonpolar, chlorosilane pes of glass wer were examined 
“glass surface seems to explain the fact : glass-air-w ater systems; and the con- = 
_ that most of the resinous materials say tact tact angles for the phosphate, | barium 
be cured as films on it with no apparent crown, n, lead - glasses, and pure quartz 
adhesion to this surface. _ All this in- (BIOs ») were less than ‘ 20 deg. indicating 
_dicates that both polarity and wetting we ettability. Also, a copper- 
important surface properties to con- fied-glass surface, prepared according to 
sider in obtaining adhesion and, un- ame Weyl (7) gave a 
-doubtedly that wetting and subsequent 
adhesion depend upon the presence of 
cent “compatible” functional 
s for j joining the two substances. hye esters, ketone s, alcohols, 
amines, and organic acids. be: liquid 
” with h approximately a 90-deg. con- 
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stional 
id de- — 
sinous 
| 
| 
by the } | 
ch was |. 
ted for 
thesive 
as ap | — 


ification is based On con 
the. resins listed in Table 
III that have a similar contact angle, 
or the same polarity classification 
letter, should be compatible. . Adhesive 
; _— of any two of these resins 
to a third surface would be predicted by 
_ similarity of contact angles (or by have 
ing the same letter) obtained for 
three components. For example, 4 
plasticized polyvinyl! butyral, a Buna ¥ 
and a Durez z phenolic (12987) resin may 
be together for. joining” glass: 
z whereas neither poly ethylene nor poly. | 
tetrafluorethy ‘lene shows no adhesion 
glass. Other materials with to 40 
contact angles give better adhesiar | 
glass: if f compounded with "materials | 
_ having an 1 angle of contact between an 
and O deg. as exhibited by Vinyl 
Contact angles of rubber stoke 
_are often influenced small amounts of 
or example, the  addi- 
tion of small amounts of antioxidant ta 
a natural rubber increased the conta 
‘TABLE II.—POLARITY CLASSIFICATION 


With RESPECT TO THE MEASURED CON. 


Buna-S 
— 


 @) Natural Rubber 46 to .| Moderately nonpolar 


0% 20... .| Polar 
of Glass and ‘Rubber Surfaces in Solid-Air- “Water Systems. to 100. .- 


=> 


PrP we 


| 


tact the 1 resinous are 
presented in with a 

polarity classification. This classifica- 

tion allows prediction of the compatibil-— 
_ ity of respective materials for use in ad- 
-hesiv formulations that are com- 
a pounded f for joining glass. As the com- 


‘TABLE | Lass: () ) Dus 12687 F | (0) Dures 1: Film 
7 Fi n 


P 
P 
A 
“Rosin amine D’............ 

cto 
| 


mas, = 

— 

— 

— 

— 

— 

— angles measured on glass suriaces which 

og 

— 

| 

— 


Durez 12687 and Hycar OR 25-1032X1 Film| 


(c) Durez 12987 and Chlorinated ‘Rubber Adhesive Film 
Fig. 4.- —Contact Angles of Adhesive Mater Materia! and I Formulations Coated on Glass Surfaces. b. 


angle of the cured stock ck approximately 
35 deg. A cured Neoprene stock has an 7 
- angle of 80 to 85 deg., while an uncom-_ 
pound stock (Neoprene | G.N.A.) has 
35- to 37-deg. angie i in a Neoprene air- 
water system. 


so solution. type of adhesives is not 


4 
TABLE ANGLES AND. 
_ POLARITY OF SOLID SURFACES IN SOLID- 
__AIR-WATER SYSTEMS. 


63 
‘12 to 15 
to 


47 to 
90 to 92 


33 to 35 
42 to 43 
to 43 
15 
62 to 63 
40 to 43 © 
34 to 36 


to 82. 


30 to33 
.| 37 to 40 ba 


chloride. . . 


Buna-S rubber 
rubber 


48 to 50 
20 to 21 


‘a Key: A = polar; B = slightly polar; polar; C = 
moderately nonpolar; = nonpolar. 
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to 30 


resin. 


Contact 
deg. cation? 


iny! acetate 


(d) Durez 12687-Polyblend 


patibility of an adhesive material with a 


ema 
solid surface since the organic solvent 


contact angles (as an of wet- 
for a polymerized vinyl acetate 
“monomer, a polyvinyl acetate dissolved 
ims a solvent, and tertiary amyl phenol- 
_ aldehyde in ethy! alcohol. The results 
indicated that no appreciable change 
occurred in w etting with a a correspond-. 
ing viscosity increase. Apparently — 
structure has greater on 
WwW than the the viscosity. 
“Adhesive Formulation According to Con- 


to explore the postulation that sub- 
stances having similar contact angles in 
various solid-air-water systems should 
be compatible to join materials also © 
having a similar contact angle. If com- 
patible functional groups are not avail- 
able an adhesive polyfunctional 
cule may be prepared hav ing groups 
compatible with the molecular orienta- 
tion of each surface | of dissimilar ma~- 
terials. In this manner. adhesion be- 
tween two dissimilar materials, through 
proper adhesive, is possible. 
Table V the contact angle, bond 
tensile strength of glass-to-glass assem- 
-blies, and water resistance for some ad- a 


‘TABLE V.—CONTACT | 


GLASS SURFACE-AIR-WATER SYSTEMS. 


| Glass Surfaces 


Type of Coated Contact | Tensile 
angle, strength, 


urface 
deg. 


Moaified phenol) 55 to 58 | 
Vinyl phenol...| 61 to 64 


resist-— 
| 


used usually masks the effects of the edie phenol) 55 to 58 


ability of most of the organic solvents. 


TABLE IV.— EFFECT OF RESIN CONCEN- 


TRATION. AND v ISCOSITY 


‘TACT ANGLES” IN GL 


Vis- 
cos- 
| ity, 


solution cent poises | 


amyl {| 


phenol - al- 
dehyde, in 


ethyl alco- 


tion. 
polymeriza-|— 
tion 
8 hr. after 
poly meriza- 


A YAF, 


methyl 


acetate 


in in ‘that viscosity of w as \ 


UPON CON- 


Vinyl cellulose. .| 37 to 39 


This is due to the perfect wetting Polyvinyl 
tate 


25 to 28 


Poor 
“wal 
33 to 35 
Neoprene base..| 81 to 83 
Phenol Buna-N .| 47 to 48 
Vinyl butadiene-; 
acrylonitrile. .| 21 
-Polyv inyl ace-| 
tate, AYAF.. 
Polyvinyl chlo- 
VMC 


giger) 
Polyvinyl buty- 
‘ral (no plasti-| 
33 to 36 
vinylacetate..| 55 to 58 
Phenyl-aldehyde 72 to 75 
~Carnauba wax..| 86 to 88 
Glyceryl mono- 
= 88 to 90 


Methyl 


_ by polymerization of monomers, such as tions for a number of the commercial — 


v inyl acetate, 


and subsequent measure- 
"ments were made of viscosity and con- 
a angle at v arious concen- 


_ adhesives as, usually, the icemlstions 
area of resins or copolymer 


a appear to. show no definite cme 


2 
| 
og Aerylate.......| 76 to 78 630 | 
Vinyl celiulose..| 68 tc 72 | 
— 
= 
Jon- ae 
= 
0 to 5 600 | Fair 
ry aldehyde ( > 
phenolic (12687) 
Phunolic (12687) | 
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gal 


ip 


angle of contact, : should not be as 
able for adherence of Buna-S (62 tog 
deg. ) to glass (0 deg.) because of the 
wide difference in contact angle. Ty 
Durez 12687 resin with a 48 to 5 


molecules. viny sile loading, a bond of 300 psi. 
phenol type listed exhibits good adhe- — was obtained with failure in the er 
permanence of bond. In a resin Another illustration of ‘obtaining: ad- 
coated surface-air-water system the con- hesion fc for tw os surfaces is to fi find a resin 

i. tact angle of the adhesive coated film or a resinous mixture having the s: same a angle | of contact would be more SUitabl 
was 63 deg. _ Whi ch undoubtedly in- range of compatibility as the two sur- _ for adhering the ‘moderately nonpoly 
-dicates the resin’s good water resistance f faces. In this case a fully cured | Buna- -N Buna-S surface. Adhesion tests shop 


a ; “tr er, its bond strength indicates a rubber stock was to be joined to glass or that in one case ¢ the Durez 12987 fale 


orientation of the viny to stainless ‘steel. ‘Studying this com- to adhere to the Buna- rubber, by 
bination using conta ct ang gle measure-_ it was held by the glass. In 1 the othe 
ments, compatibility seemed assured fase Durez 12687 failed at the glass sup. 
of the adhesive with its er in’ stem per-— face and was held very tenaciously by 
angle, 12 to 15 deg., is attracted to the Buna-S surface. 
4 the glass and leaves an exposed phenolic on the glass, ¢ a 15 to 18-deg. angle for the an To obtain adhesion , other n material 
group with hydrophobic surface. Buna- N surface, and a 20 to” 21 deg. such asa Hycar OR- 25-1032X1 Poly 
_ Other adhesives which are composed of angle for the Durez phenolic. (12987) blend 550X503, or Parlon are used to 
_ bifunctional and trifunctional mole- surface. This bond wasevaluated under obtain the right degree of polarity by 
cules give a high contact t angle good tensile loading, at and an average tensile mixing with | the Durez phenolic resins 
-_ tensile strength values. Pure materials a strength of 600 p psi. was obtained with By this blending of two re resinous sub. 
4 that gave the higher angle of contact a failure i inthe rubber layer. = = = —__ stances either by milling them together 
consisted of functional The of dissimilar ar materials materials or by putting them into a common 
ion vent it is possible to have a material 

“y mixed polarity suitable for bonding th 

adhesive action, "the resinous relativ ely “nonpolar rubber surfaces ta 


> tion of the adhesiv re composition must be terials with mutual ‘compatibilities o or 7 the polar-glass surface. In | coating the 
a well as that of the sur- molecules w ith v aried func- mixed adhesive materials on the respee 
facestobejoined. tional groups exposed for selective tive surface, a selective orientation ¢ 
oe formulating an adhesive for a traction. In either case adhesion is se- —_ the adhesive molecules occurs with th 

: butyl rubber surface to glass, contact — cured by exposed groups of bifunctional polar portion being attracted to the 
ang ngle measurements indicated that heterogeneous molecules that are av polar surface a nd leaving the opposite 
butyl rubber is sliglitly nonpolar, if able for attracting the dissimilar the polarity exposed. 2(b), 


‘glass i is considered as polar, and hasa42 faces to the respective portion of the and 2(d) indicate orientation has 

to 45 deg. angle in a _rubber-air-water. adhesive molecule or mixture of dissim-— curred by the difference i in contact 

gy ‘stem in comparison to the 0 deg. angle ilar aligned molecules — through an angles of the adhesive coated Buna-\, 


for the Slass-air-water system. _There- ori orientation phenomenon. The above a 
& bifunctional adhesive will be r Te-  postulation is merely an extension of the 
quired which is capable of orientating De Bruyne hypothesis (1) w hich con- 
ts slightly nonpol: wr end tow: ard the tends that polar surfaces attract , While | 

butyl rubber and the polar end to nonpolar surfaces are attracted to non- 

satisfy its affinity for the glass. Such = polar molecules. If the surface varies in 
formulation based these > require- polarity due to different exposed groups, 

usin Vinylite VMCH and Plio- then the resinous combinations or copoly- 
lite 550, was prepared and when— the molecules must be prepared to 
_ Vinylite-Pliolite | film was cured, on a provide the necessary linkage for a = 
glass surface, a 50 to 52 deg. contact i traction | of the 1 respective functional — 
was obtained in the film-air-water groups. A similar postulation was pre-— Xanthates on, 
sy stem. This signified that the film sur- sented by Von Thinius (6) for r obtaining os my Am. Inst. Me chanical Engrs, 
face would be compatible with the be adhesion between dissimilar materials, a ; Vol. 112, p. 189 (1934). 


28, Pp. 51-54 (1939). 
(2) -~F. Taggart, C. T. Taylor, and ¢. 
R. Ince, “Experiments with Flotation 
Reagents,” Transactions, Am. Inst 
Mee anical Engrs, Vol. 87, p. 
ins. 
(3) I. C. Wark and A. B. Cox, “Principle | 
of Flotation, I, Experimental Study 


ber. Adhesion tests proved this to be polyvinyl chloride, and cellulose’ 4) H. H. Kellogg, Use of Contact 


e ing Angles for the Study of Adsorption 
with shes sion failure trate. win Glass Surfaces,” Glass Science b 
from the glass surface. Therefore in Using the bubble for Bulletin, Vol. 2, pp. 97-109 (1943). 


coating t the glass with a colloida ul I silicate , as illustrated (5) F. “Moser, “Some Fundamentals | 
phenolic type primer, a film surface is in Figs. 2, 3, 4, and Tables III and V, the Glass Adhesion,” / ASTM 
produced which has good adhesion to ot such as glass (0 deg.) and Buna-N No. 150, January, 1948, pp. 51-55. | 


the glass and has an exposed nonpolar rubber (12 to 15 deg.) ) are pols ar and ache > 
surface havi ing contact angle from 52 should be ‘compatible. Buns a-S is only. Aus Verschiedenen Polymeren,’ a 
to 55 deg. _ Thus, compatibility i is now _ slightly polar (27 to 30 deg.) and should = Kundstoffe, Vol. 37, pp. 36-38 (10) B: 
obtained among _the a adhesive, , butyl not adhere as well to the polar glass sur- WwW W of Finite 
Subjecting this cured assembly to ten-— 7” (12987) although h it has a 20 to 21 deg. du 
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a ad Empirical V iscosity h Measurements: 
for Varnish es cand Resin Solu Soluti 


in 
A Report of the Activities of 18 Subcommittee IX, of A. S.T. D- 1 = 
~ 


or 


and Related Products 


lass Sur. available for all of those who have an te 


The laboratories of the 
Corp. have over a period of years col- 
lected 2 a considerable amount of data « on 


of materials, is indeed a difficult the purpose of t this paper is to © present 
Considering only the viscosity the information that was on hand prior» 
l, Poly. ~ measurement problem of Newtonian ra to the formation of Group 18, as well as 


pro _near-New tonian materials, the 1 vork is that collec ted by the ‘group, so that models of efflux type viscosity 
arity not too difficult. infortunately, in theres will be available in one place a ref This information was made avs 
resins paint industry flow is gov not erence to the instrumentation and: In & paper (unpublished) which 
alone by viscosity but also by theo- that : are used in the industry presented before the Lacquer Com-— 
together} logical properties which have been d a for the determination of this all-im mittee of | the National Paint, Varnish ; ( ig 
| scribed as yield value, plastic flow portant dimension “Lacquer Assn., April 9, 1948, at 
pseudo plastic flow, , dilatant flow, tack, W ith this. information presented, Roanoke, V a. In this paper it was 
ding ote. ‘Tt was concluded in the early days Group | 18 will complete its work on shown | that the efflux type viscosity cup 
faces to | of the activities of Group 18, of the present Gardner-Holdt measures kinematic bic viscosity. 
a. we | | mittee IX, that it w would be practically — a tube method and will in the near future bi: ug In order for any apparatus to be con- a e 
Tesper impossible for such a group to consider make recommendations as to other sidered ‘more than just a gadget for i 
ation rigorously the entire subject, ,taking into methods of viscosity measurement that comparative measurement, it 
consideration all of these factors. There = be included in the AS.T.M. must furnish results which are in some 
to th were two prime reasons for this deci- liter: 7 way related to fundamental units. 
sion: First, suitable instrumentation to Fi igure 1 shows the relationship of time 
b), measure all of these different proper- in seconds, of a material being measured 
ties are not at present widely enough in a representativ e cup, to kinematic 
dispersed in the industry to pe permit ade- viscosity in stokes. 
quate cooperative | work, and even if it The mathematical formula which fits xe 
aces. | were, this type of activity borders on this curve is also shown. It will be noted 
long-range research which this group is from the curve that above a given : 
fature o not capable of sponsoring. Second, minimum time value (A) curve i 
there is insufficient background and ex constonts) practic: ally lin sear. This linearity falls 
perience to establish A.S.T.M. methods at the lower portion of the curve due 
for the purpose of interpreting and Typic Cu to turbulence that is developed at 
plying to production procedures, the in- Ting urve fo orifice when determinations are made on 
measuring all of these different at- | VIscosITY 


future activity it was decided to limit 


Gardner-I loldt v iscosity y tubes are 
the group’s work to Newtonian or near 


widely employed at the present time. 
Newtonian mater ials. Recently there has been considerable 


During the course of the activities of discussion and disagreement on whether 
18, a wealth of information or not these tubes indicate absolute 


mitted, 


been collected on many different types viscosity in poises or 
of measuring devices. Recent surveys in stokes. So long as the density of the 4 


shown that although all of these material that i is being measured in 
devices are used i ‘in the industry, only a tubes is in the. neighborhood of 1.0, the 
-telatively few are sufficient two are practically the same, but w when 


Fig. 2.—-Representative Time-Viscosity fas 


Curves for Two ) Representative Ct Cups. 


| mater ials of low viscosity. It will also 
be noted from the formula that if the 
time values are high the second term mo 


=, to justify _ establishment. | val this is not the case errors of ‘considerable 
AS.T. methods. Even so, after ‘magnitude will accrue, since the stoke i 
Fan the surv eys to the subcommittee defined as the ratio of poise viscosity to 

for review and comment, it was — re- density. It is now the consensus of 
quested that the accumulated informa-_ Group 18 that the Gardner-Holdt tyibes 


tion be printed so that it would be indicate kinematic viscosity ‘in stokes: the formula is of no consequence 


_instes ead of absolute viscosity in poises,as Since the extrapolz ated straight- -line all 
> has been accepted in the past. In line tion of the curve would through i 
_ ‘NOTE.— —DISCUSSION OF THIS PAPER IS with this conclusion, Group 18 has sub- the origin and be represented by the 


INVITED, eith 
er for publication or for the atten- __ “a uation V, = KT. Ifa minimum time 
the’ author. Ra ddress all communications mitted the n necessary changes to be i in: Tf 5 


Headquarters, 1 1916 Race St., Phila- corporated in A.S.T.M. Method is of for each | type of viscosity cup is estab- 


a Chairman, Group | 18 of Subcommittees | Testing V Varnishes (D 154 - 47).? are 

{¥arnish) of Committee D-1 on Paint, Varnish, conducted on the straight-line ortion 
Corp., Central © Ungineering Dept., | Newark, 263. 
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devices of the same type are employ - 
There are known factors” influend 
me of these v alues. This i is eapecially 
true of the Ford No. 4 cup and the large 
_ deviation that is indicated should not 


TABLE I.—vV ISCOSITY CUP CORRE LATION 


assigned for the time in seconds obtained 


any particular cup which will convert 
that time to kinematic viscosity in > 
stokes. _ About 40 of 


mum | Rea 


time in seconds in any particular cup uring e time tha wor 

kinematic vise osity in stokes. 3) RST tat committee of Group 18 was collecting its 

This conversion has also been carried 7 & W. aaa |: data the laboratories of Interchemical 


Corp. determined both consti ants for 


step further so that it is possible 


convert from time in seconds in any one Gan. the formula that i is shown jn 


_ of these cups to time in seconds in any se al Cork and Se 3. 7 Fig. 1 so that it is possible to convert 
seconds, in any cup that has been ii 
_ Figure 2 shows typical time-viscosity vestigated, to kinematic v iscosity in 
two representative cups. stokes without having to consider the 
Again the linear portion of the curves “Minimum Time” shown in Table 
above a given minimum (E and F) will, All of these constants are given in Table | 


‘Tt ‘is concluded from the date 
‘mitted by 1 members of the w orking com- in 
mittee that the conversion factors that Zab: 
determined for the different types | Zab 
viscosity cups were of sufhcient 
curacy for most measurements, which 


are satisfied by the efflux type viscosity. 


be noted. Consider only the linear por- Parlin 

tion of the curves. Now if a correct 

conversion factor for cup A is chosen, P arlin 80. 
its curve can be superimposed on that Pratt 

for cup B. Now what does this mean D... 

mathematically speaking? Figure Brate 
shows the mathematical equations forthe ee Lambert 

curves obtained | using | each cup, in which a 


“Pratt H.. 76 


the last terms have been omitted. Pratt Lambert 152 cups, or other instruments which are of 
this is permissible if only the straight- production control nature. It is true Gar 
jine portion of the curves is considered. that rather wide discrepancies are | Int 

If the same material is measured in each a dicated for several of the devices, but Hos 

of these cups, of course the viscosity in in most cases the r reasons for these dis 
each case is the same, , and we can erepancies are known, 1, and do not re 
‘the right-hand terms of the equations  flect adversely on the conversion con- 
also and solve the new equation for time stants. 

in seconds in cup A. Iti is found to be must be exercised in the sto 

rf equivalent to time in seconds in cup B The conversion factors given provide approxi- 


“mate values in centistokes when the cup reading abov e- conversion _information. Lata 

is above the minimum time in seconds indicated. 

> Cup is filled level full and time is determined 

for, the first 50 ml. to flow through the orifice. _ 
© Cup is filled level full and time is measured n " 

for complete emptying, determined by observing oils WwW hich ed -negligi dle none 


from the inside of the cup the entrance into the 1), Ss 
orifice of the hydrostatic head of the material Newtonii an properties. ‘) Errors ¥ ill be 
being messured. veidable on materials having other 
he cup is submerged in the material to be ¥ t . 
e time of efflux is determined from the ss 
we instant of quickly raising the cup out of the vis- tempted between Ww idely dis ar 
cous material to the break in the stream at the 
INVESTIGATION or Cup CONVERSION orifice. Forp Cup STANDARDIZA ATION 


A project has been in progress 


- times the constant of cup B, divided by 
theconstantofcupA, 
Table I shows the minimum tim me 
values and the constants for each of the 
40 cups . This table also refers to the 


determined from the start of flow to the break of 


the stream at the orifice. ‘¢ 
— A working committee was formed Cup is filled to mark on inside and time is some time in the Standards and Meth- ' - 
from Group 18 to investigate the above at the orifice. noted by ods of Test Committee of the Chicago |‘ 
conversion data. committee was Z the first 60 to flow ne determined Club of the Federation of Paint and 


chosen to be broadly representative of 200 ml. of material ia placed in the cup and CV. arnish Production Clubs. R. 
the industry as possible: Siwuieed, aaa Bruhn of the Sherwin-Williams Co., who 

: P. N. Gardner, Henry A. Gardner Chicago Club, presented the ‘complete 
Laboratory, Bethesda, Md. make a measurement on each sample findings on this project at the 1949 Con- 
B. Slaght, Resinous Products and ith different types of available vention of the Federation of] and 

Chemical Corp., Philadelphia, Pa, eters, arnish | Production Clubs.* 
M. R. Lipkin, Oil Co., Nor- Table IT gives es a correlation of the 


wood, Pa. data that were submitted by the _ INTERCHEMICAL INCLINED 
‘Hodgkiss, Sun Chemical Corp., ing committee. The following conclu- TUBE VISCOMETER 


Long Island City, sions were made on the basis of this paper dealing with an inclined tw 
L. Terrill, Spencer Kellogg and viscometer was presented by the author 
Be) Sons, Inc., Buffalo, N. 1, All methods reported on afford a at the 1947 Spring Meeting of the So 
W. Charles, measure of viscosity within acceptable ciety in Philadelphia. purpose of) 
Kearny,N.J. limits of accuracy so far as any one 

. T. Phelps, Sinclair Refining Co., operator ig concerned, and long as Bruhn, “The Standardization of the 


Ford Type Cup,’ * Official Digest of the F 


-comparativ e results only are considered. of Paint and Varnish Production Clubs, No. 298, 


I ber, 1949, 831-637. 
2. There i is insufficient inherent R. “Interchemical_ Inclined 
Each of the above members was fur- curacy built | into many of the devi ices. Tube Spring: Mesa 
nished samples of two different oils of 


This: makes accurate exchange of infor- Am. Soc. Testing Mats., p. 85 (194 

known viscosity and was requested to 


ium issued as separate publication ST: 
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Viscosity, 2.91 stokes; density, 0.936 g. per ml. Interchemical Corp. -ealibration data 

Viscosity, 8.41 stokes; density, 0.931 g. per ml. (2) Organic Finishing, Vol. 6, No. 10, Getober, 1945. 
¢ To better understand how tabulated values were ev aluated: 8) No information available. An “—_ 
= highest reading reported any cooperator. (4) Gardner, ‘Physical and “Chemical Examination of ‘Paints, \ 


average reading reported cooperators. (5) Organic Finishing, Vol. 6, No. 6, June, 1945. 
Method D 606-44, 1840 Book of 4.8.7. M. Standards, 


highest reading reported an individual r. 
lowest reading reported an individual z. Part 5, p. 972. 


average reading reported by au individual z. (7) Manufacturer's literature. 


‘ ‘value is (A — B)/C. 
* Values is average without to s sign. me No director conversion 


HP is [(a1 — b:)/er — ... + (an Extrapolated. 


the paper was to describe a new, more ___ 5. _ The equipment is very accurate. in the measurement of viscosity in any 


‘Tapid, and accurate means of viscosity averaging 
_ Measurement than was practicable with _ 6, Wide measuring Tanges are a 


the equipment. = herent i in the apparatus. purposes this factor can be neglected, 

The advantages listed for the Inter- The cost of the inclined tube vis- either because most of the materials 

chemical inclined tube viscometer were measured are in the same surface ten- 
— measurement is short ccmpared to most range or because greater importance : 
other measuring devices. inour industry i is placed on 


air bubble instrument. Fortu- 
nately, experience indicates that for most — 


The required 
sturdy. is ane le 9. Only a small amount of any test rather than absolute ‘measurements. 


tis 2. Results are obtained on a con- specimen is requir mY wou The fact that the inclined tube viscom- 
tinu he The test specimen is enclosed in 
Only a tube during measuremen eter has not received very wide ac- 


for with the instrament, and i is errors due to industry to 
for calibration purposes only. Subsequent to the development of the _ timeiseasily understood since there issuc 
mt _Erroneous measurements due to. - Interchemical inclined tube viscometer, a great variety of instruments available. — 
variation outside tie control it was pointed out by Euverard and 
- Tange of the constant temperature bath Hurley, that surface tension is.a factor rife a piece of equipment for any par- 


are eliminated. Viscosity can be deter- 


Mined at any temperature w within: ‘the ch, ular purpose, | not to find readily in the 
id range of the liquid bath, Vol. 21, p. 
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 Seott 
W estinghouse. . 
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G-4 
Zahn G 
Valve of ¢ used is Engler x 3. 
Interchemical Corp. Experimental data. 
“Blackmer Rotary Pumps,” 
Manual, November 3, 1944. 
(3) Organic Finishing, No. 6, June, 


Organic Finishing, Vol. 6, 
ination of Paints, Varnishes, Lacquers.”’ 
1949 Book 
of A.8.T.M. Standards, Part 5, p. 972. 
to the best type pe of instrumentation. It 
d that this new device is an 


mber, 1945, pp. 
Method D 666-44, 
D 446-39, Ibid., p. 110. 
improvement and will receive closer 


attention when better and more 


_ thorough understanding is dev. eloped on 
the subject of viscosity measurement 
and control, 


x 


<i In order to define better the activities — 
_ of Group 18 it was considered advisable 
to circulate a questionnaire to _ the 
member ship of Subcommittee LX ‘on 


Varnishes to determine more adequately a ol paper it is believed that Group 18 has | 


the need and» the preference of the i in- - 

dustry for v iscos sity _measurit ‘ing equip-— 

ment for varnishes and resin solutions. 


Brabender 


TABLE Iv.- 


SUMMARY OF ‘OF QUESTIONNAIRE ON A.S.T.M. POLICY OF EFFLUX 


(These were mostly from paint and varnish 


(These had been sent to mostly institutiong 
raw m material | repres sentatives.) 


=m" “¥ es” and 3 ‘ “No” votes approve in principle the adoption of a test method = 


cup, applic ‘able primarily to black and other nontransparent varnishes, also, 
applicable, if possible, to pigmented coating ms materials. _ 
Thre choice ‘es of cups are as follows: 
Second ‘Third 
Choice’ Choice 


Choice 
No. 3 and We Ford No. 4 : 
-A.S.T.M. D 333 (N/C lacquers) 
aybolt Furol and I Jniversal 
Zahn 

Ault and Wiborg 
Stormer 

Ne ew AS .T. M. design 


Ford N 


A 


Nontransparent varnishes for umpire testing, 
(c) Pigmented coatings for routine control. 


 @ Pigmented coatings for umpire testing. 
using. as prefe rred viscosity testing devices: 


15 


ww 


‘Tranaparent 
ix V arnish 


transparent 

Varnish 
Rou- | Um- 


Rou- | Um- 
tine tine pire 


Testing Device 


Rou- 


7 tine 


Interchemical inelined 

& W. tubes and cup 
: Prof & Lambert tubes and cup 
Ford No. 3 and No. 4 cups 
-Saybolt universal and furol 


Gardner mobilometer 
Hoeppler viscometer. 


eaver and a correlation of ‘method D ) 154 

isgivenin TableIV. method for the ‘type. cup for ine 
Tt will be observed from this su survey “ clusion in A.S.T.M. literature. a 

that the Gardner-Holdt v viscosity tubes ~ Caution ‘should | be exercised in em 
and the Ford ty pe cups are re preferred — spr bviris the conversion data that have 

by the majority, the Gardner-Holdt been presented. __Unconsidered use of 
tubes being used for transparent var- these data may lead to. erroneous Te 
nishes and the Ford cups being used for 


sults on different products or formula 
montransparent varnishes and enamels. _ tions which display characteristics de- | 


iating widely from the Newtonian type 
ConcLustons 


materials employed in this work. 
wish to take this opportunity to ac- 
Based up upon the information in this knowledge the interest and the efforts of 
all members of Group 18 and all others. 
7 who have assisted in this work. Bs 
pecially do I want to thank those who 
have ‘served on t the Working Commit: 


two remaining tasks: (1) To complete 
the present work ¢ on the Gardner-Holdt 
tubes, and to revise as may be con- 
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